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Inviting You to Get Aboard—the New Interurban Cars of the Northampton Transit Company, Easton, Pa. 


The Broad 


Trend of Car Development 


EAL progress comes when one 
sees beyond the restrictions of 
precedent. And it is this sort 

of progress that the industry is most 
earnestly in need of these days. 
Some small measure of this spirit 
has been in evidence during the past 
year and a half, for there has been 
an unusual degree of activity in con- 
nection with the development of the 
electric railway car. Out of this has 
come many new ideas, and there 
appears to be a number of distinct 
trends of development which it is 
worth while to assemble and study 
for the purpose of determining where 
we are headed. The more important 
of these, detailed in succeeding pages, 
are summarized here. 

There is in evidence a distinct 
trend away from the single-truck, 
‘single-door safety car whose adop- 
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tion has been so strongly urged as a 
standard. This trend has been first 
toward a double-door car of the 
single-truck type, and-more recently 
and with greater rapidity toward the 
general use of a double-truck, double- 
door, one-man safety car. A still 
more recent though pronounced trend 
is toward a very broad use of a type 
of car larger than the one-man car 
but smaller than the common two- 
man car, which is usually termed the 
one-man two-man type. More cars of 
this design have been purchased dur- 
ing the first six months of this year 
than of all other types put together. 


It is simply a realization of the fact 
that the operation of cars with one 
man, which was so timidly entered 
into a few years back, has a very 
much broader application than was 
at first conceived, provided the design 
of the car is made suitable for the 
widened field. The adoption of this 
car goes a long way toward solving 
the problem from an economic stand- 
point of being able to supply an en- 
tirely satisfactory off-peak service 
while making it possible to handle 
the rush hour crowds on all but pos- 
sibly the heaviest lines in most cities 
without excessive investment in cars 
suitable for rush period service only. 

Originally it was considered that a 
one-man car was adapted only for the 
very lightest lines, but now with this 
later development the one-man idea 
may be spread, in fact, is being 
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spread, to include lines where the 
loading runs quite heavy. The best 
part of this is that this is meeting 
with favor on the part of trainmen. 
They have even expressed their 
preference for one-man operation on 
lines that were considered by the 
management to be outside the range 
of one-man service. 

Increasing street traffic is tending 
to bring increased use of train oper- 
ation on the heaviest city lines. In 
this connection several notable in- 
stallations have been made this year 
where the type of car used was of the 
one-man two-man class, but equipped 
with multiple-unit control so that 
two-car trains could be made up and 
operated with three men. This has 
been a development in the direction 
of providing a universal car. 


NATURE OF THE DEVELOPMENTS IN 
CAR EQUIPMENT 


These are the major aspects of 
recent car development. Paralleling 
them have come many improve- 
ments in equipment details. There 
has been an almost universal adop- 
tion of small diameter wheels in new 
cars for everything except the very 
heavy interurban service. 

Marked improvements in car body 
construction have been introduced, 
including some most interesting ap- 
plications of new materials. 

Just as the heavy side sill used in 
wood frame cars was abandoned in 
favor of the plate side girder, this 
construction is in turn being consid- 
erably modified on a number of recent 
cars by the elimination of the side 
posts below the belt rail. These have 
been transformed into light sash 
guides only, with a self-supporting 
roof structure resting on rigid corner 
piers through which the roof load is 
transmitted almost directly to the 
bolsters. 

The interior arrangements of cars 
have been given much thought look- 
ing toward schemes that would expe- 
dite the movement of passengers and 
speed up the service by reducing the 
standing time for passenger inter- 
change. 

As to motors, brakes, control and 
miscellaneous mechanical and elec- 
trical equipment, no fundamental 
changes have been made, but there 


ELECTRIC RAILWAY JOURNAL 


has been considerable progress in the 
way of refinements both in design 
and construction, producing more re- 
liable operation and reduced weight. 
As a matter of fact the major im- 
provements in car equipment came 
some time back and really anticipated 
the more recent broad developments 
in car design. Just now the manu- 
facturers seem to feel that there is 
not much further important develop- 
ment in sight, which perhaps indi- 
cates that somewhere near the ulti- 
mate goal has been reached and 
that future development must come 
through radical departure from the 
present accepted method of driving 
the electric car. 

In connection with such auxiliary 
apparatus as the lighting, heating 
and ventilating equipment, the prin- 
cipal development seems to be of a 
nature recognizing the psychological 
factors involved in the problems of 
passenger comfort. While not much 
definite accomplishment can be re- 
corded in summing up what has re- 
cently been done, there are within 
reach some very important develop- 
ments both in the design and applica- 
tion of this type of equipment which 
should come into use in the near 
future. 


MorE THOUGHT IS BEING GIVEN TO 
MERCHANDISING FEATURES 


Along with all of these other devel- 
opments has come a very definite at- 
tempt to provide comfort for the pas- 
senger and to make the car both 
attractive and pleasing in appear- 
ance. The element of passenger com- 
fort as one of the controlling require- 
ments in car design has come to be 
recognized to a degree never before 
attained but greatly to be desired, 
particularly now-a-days in view of 
the competition of other forms of 
transportation. The subjects of 
painting, of design to get stream line 
effects and to overcome stubby ap- 
pearance in the smaller cars, and the 
use of plate glass and pleasing deco- 
ration with absence of mechanisms 
inside the car, are receiving. new 
attention. Many of the pictures re- 
produced throughout the issue show 
this. We hear a great deal of the 
rubber urge, but much of what that 
means can be satisfied by a better 
appreciation of spring cushions, plus 
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some further study of ways to re- 
duce noise. 


WHAT SHOULD BE THE AVERAGE 
LIFE OF A CAR 


There is another idea in connec- 
tion with the design of railway roll- 
ing stock which has been much dis- 
cussed of late but out of which no 
very definite design principles have 
been crystallized. It has to do with 
the subject of what is the proper life 
for which to build railway cars. 

The final answer to this question 
is simply a’ matter of economics. 
That life is most economical which at 
its end shows the greatest net earn- 
ing for the car. In other words, a 
car should be disposed of just as soon 
as it can profitably be replaced, as 
shown by a comparison of the oper- 
ating and maintenance costs and 
merchandising value of the old and 
the new. The trouble has been that 
railways have clung to the old equip- 
ment~ even twenty-five and thirty 
years when plain economics would 
have shown that it should long since 
have been replaced. The common 
plea is that money cannot be raised 
to buy new cars. It has been repeat- 
edly demonstrated, however, that 
when the railway has the will to mod- 
ernize, it is possible to finance new 
equipment on the basis of the savings 
in operating costs that can be shown. 

The chief function of a railway 
company is to sell rides at a profit. 
Its purpose is accomplished only when 
it succeeds in rendering satisfaction 
to the public. It is only when the 
railway is furnishing a form of 
transportation superior to any other 
of equal cost, and showing a tendency 
to improve and progress as conditions 
change, that favorable public opinion 
and support may be expected. Blind 
following of precedent frequently 
leads into the toleration of a great 
many really obsolete practices. It is 
therefore very desirable that railway 
men compare their industry with 
the progress made in other lines of 
business, and try to withdraw them- 
selves far enough from the immedi- 
ate and detailed problems of the 
moment to get a perspective of their 
own tools as they appear to others. 
Having this viewpoint, there may 
come the necessary inspiration and 
ideas for new development. 
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New Data Show 


Present Body Design ‘Tendencies 
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STUDY of the types of cars 
A built and of. those 
now on order or in process of 
delivery indicates several distinct 
trends in the development of electric 
railway equipment, not only for city 
but also for interurban service. 
Some of the tendencies may be read- 
ily determined by an analysis of the 
data presented in the accompanying 
tabulations, which have been pre- 
pared to show in some detail the gen- 
eral characteristics from the stand- 
point of design of the cars ordered 
during the six-month period from 
Jan. 1 to June 30 of this year. 

In order to facilitate comparison 
with similar data given in the an- 
nual statistical issues of ELECTRIC 
RAILWAY JOURNAL, the same ar- 


rangement has been followed in. 


Table I, of dividing the various rail!- 
Way companies into districts and 
grouping them by states. Other 
tables have been prepared for par- 
ticular types of cars in order to as- 
semble the data for each type of car 
in such form that outstanding fea- 
tures of the design would be readily 
available for analysis. 

The figures compiled in Table II 
show the total number of cars of 
various classifications for both city 
and interurban service ordered in 
the United ‘States between Jan. 1 
and June 30, 1923. These figures 
are given in the next to the last col- 
umn. For the purpose of compari- 
son the data for the entire year of 
1922 is given in the last column. 


TRENDS SHOWN BY STATISTICS 


A number of extremely interesting 
phases of present tendencies are well 
illustrated by these data. Out of a 
total of 1,385 cars for city service 
ordered for the first half of 1923, 
1,049, or 76 per cent, were double- 
truck one-man cars or of the one- 
man two-man type. During the 
same period a total of 157 single- 


+45Re+- 


Cars ordered during first 
half of 1923 indicate grow- 
ing popularity of one-man 
two-man type for both city 
and interurban service. 
General features of current 
design shown by weighted 
averages. Arch roofs and 
“T’’.posts universally used. 
Two-motor equipment and 
one-man two-man, center-exit 
arrangement in Philadelphia. 
Double-end pay-pass cars 
in Brooklyn another new de- 
parture. Flush platform con- 
struction favored. Ramps 
generally used. Analysis 
shows drop platform gives 
low steps 
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truck safety cars were ordered, of 
which 147 have car bodies 28 ft. over 
all. The number of single-truck one- 
man cars ordered represents ap- 
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built during the year of 1922 show 
some extremely interesting facts. 
The total number of double-truck 
one-man, or one-man two-man cars, 
ordered in 1922, amounted to 627 or 
23% per cent of the total number of 
2,679 city cars built during that 
year. 

Making a_ similar comparison 
of single-truck one-man cars, the 
table shows a total of 823 cars of 
this type ordered, which represents 
slightly more than 30 per cent of the 
total ordered for the year. Thus, 
while the number of single-truck 
one-man cars decreased from 30 per 
cent of the total in 1922 to 11 per 
cent of the total for the first six 
months of 1923, the number of 


double-truck one-man or one-man 
two-man cars which were ordered 
during the corresponding period in- 
creased from approximately 23 per 
cent in 1922 to approximately 76 
per cent in 1923. 


Madison Single-Truck Safety Cars Were Among the First to Be Built with Double Doors 
for Separate Entrance and Exit 


proximately 11 per cent of the total 
for the first half of the current year. 

A comparison of these figures with 
similar figures covering the cars 


This outstanding tendency toward 
the introduction of one-man or one- 
man two-man double-truck cars has 
been further analyzed in Table IIL 
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to show the more general features of 
design which have been incorporated 
in the cars ordered by various prop- 
erties. 

There were a total of 1,011 cars of 
the one-man two-man type ordered 
for city service during the first half 
of 1923. The properties ordering 
these cars are shown in the first col- 
umn of Table III. The headings in 
the remaining columns are self-ex- 
planatory. In order to give a com- 
parison on the same basis, the seat- 
ing capacity is divided into two 
parts, one column including seats 
within the body only, and the other 
column giving the number of plat- 
form seats provided. To obtain a 
comparison of the weight of car 
bodies without trucks and motor 
equipment, a column covering this 
item is provided. 

The practice in regard to platform 
and step construction is well illus- 
trated by the last four columns, indi- 
cating level or drop platform con- 
struction, ramps and step heights. 
In the column which is _ headed, 
“Ramp from Floor at Body Bolster 
to Floor at Platform Side Knee,” the 
total ramp included between these 
two points is given. In some cases, 
this ramp is made up of a section 
from the bolster to the end sill in 
the body floor and an additional 
ramp on the platform from the cen- 
ter line to the side knee. 

In the next to the last column,: the 
step heights from rail to platform 
floor at the side knee are given and 
also the step from platform to body 
floor at the end sill, where drop plat- 
form construction is used. In this 
column the first figure indicates 
height from rail to step and the sec- 
ond figure the height from step to 
platform floor. Where three figures 
are given, the last indicates the 
height of the end sill step. On the 
last line of Table III the weighted 
averages for the figures given in the 
various columns have been worked 
out to show the average of practice 
as reflected by the cars ordered this 
year. In each case these weighted 
averages are made up by multiplying 
the individual figures by the number 
of cars ordered and dividing by the 
total number of cars of this type. 

Several outstanding tendencies are 
at once apparent from an examina- 
tion of the data in this table. It 
may be noted that in every case these 
new cars are of the arch-roof type 
and are constructed with T-posts. 
It is also interesting to note that all 
of the cars with the exception of one 
group of 385, ordered by the Phila- 
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a Beas 


Houston Electric Company’s Double-Truck Safety Cars Represent the “Elongated” Birney 
Design with Single Door 


One-Man Two-Man Cars in Milwaukee Have Flush Platforms and Arrangement So that 
a Street Collector Can Open Rear Doors from the Outside 


delphia Rapid Transit Company, are 
of the double-end type. The end ves- 
tibule type of construction is used 
on all cars with the exception of the 
group of 385 cars just mentioned and 
a group of 200 cars ordered by the 
Brooklyn City Railroad. 

This latter group represents an 
extremely interesting departure, in 
that the cars are of the front-en- 
trance, center-exit type, but are 
double-end in design. This is ac- 
complished by providing cross-seats 
in a portion of both sections of the 
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car instead of using longitudinal 
seats entirely. in one half, as is usu- 
ally done in the front-entrance, cen- 
ter-exit type. The lengths vary 
from a minimum of 40 ft. 3 in. for 
the five cars built for the Androscog- 
gin & Kennebec Railway to a maxi- 
mum of 47 ft. 5 in. for the fifty cars 
built for the San Diego Electric 
Company. The weighted average 
length for all cars ordered is 45 
TBM ESN tly 4c 

The widths, which are of course 
largely fixed by the clearance condi- 


TABLE II—RECAPITULATION BY DISTRICTS OF CARS ORDERED DURING FIRST SIX 
MONTHS OF 1923 


Saal A al 
o ° 2 
ene lone = 
3 l|Ees |gse iS} 
& |OR@ 628 lox | 3 | 8 
Type of Cars me la lee! lens Reo ag 
a9 /O%S Jock Jae | SS) be | 5e 
AE leg@elabes|oss| Bs | 20 | Pa 
be EPerlSrerig2c| #S| Sse | Ss 
© csemlossg 3 52g S 
BA oe fo on io} sal go gan sm 
City Service 
Number of one-man cars (S.T. 28 ft. body).............. be 53 28 75 44 2 147 752 
Number of one-man cars (8S. T. other than 28 ft. body)...| ... 10 yaar’ 6 10 10 71 
Number of D.2 one-man’ Cars ii .n..))e eh oe te le ee 141 1] ae Qe Br, 38 156 
Number of one-man two-man cars.................- 10 725 40 105 | 100 1,011 471 
Number of two-man motor cars.............-....:+. #6 94 20 an 62 124 864 
Number of trailers................ FUSE as egtine Rehr ees aA ae es | SS eee 50 
Number of rapid-transit motor cars................. 5 as ee 5 315 
Number of rapid-transit trailers... 50 ‘ 50 447 
Grotals yarrow ee eats xo crete bie Cee a 151 923 135 176 | 339 | 1,385 | 2,679 
* Interurban Service 
Light weight one-man cars,.......... ae 7 2 9 40 
Light weight one-man two-man ears 17 19 36 5 
TT wo-ManCATawbn cits dence Saveke G a 16 4 2 20 52 
Heavy motor-cars for train service... . Phe 15 15 70 
Trailers for train service...................- Z oe 2 2 16 
Potalatasere ee sae Soe tee 17 59 6 4 82 183 
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480 
tions existing in the several locali- 
ties, vary from a minimum of 8 ft. 
14 in. to a maximum of 9 ft. 13 in. 
This latter dimension applies to the 
fifty-five cars of the San Francisco- 
Oakland Terminal Railway. The 
weighted average width for all cars 
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is 8 ft. 3 in. The maximum body 
seating capacity shown is fifty-four, 
this being for the 385-car group or- 
dered by the Philadelphia Rapid 
Transit Company. The weighted 


average for all 1928 cars is forty- 
eight passengers in the body: 


Double-Truck One-Man Cars of Chicago Surface Lines Are Designed with Drop Platforms 
and Are Equipped with Two 60-Hp. Motors on Maximum Traction Trucks 


San Francisco-Oakland Terminal Railway’s New One-Man Two-Man Cars Are Also 
Equipped with Multiple-Unit Control for Train Operation 


New Pay-as-You-Pass Cars for Philadelphia Are Arranged for 
One-Man Two- Man Operation 
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The total light weight varies from 
29,350 lb. as a minimum to 38,000 lb. 
as a maximum and the weighted 
average is 35,754 lb. The weighted 
average light weight of the car body 
only is 19,903 lb. The material for 
side girder sheet tells a rather inter- 
esting story in that No. 16 gage 
material is not used for double-truck 
city service construction on cars or- 
dered this year. The minimum size 
used as shown in the tabulation is 
# ‘in. and the maximum is No. 12 
gage. 

The average width of the cars 
inside, between side wall linings, 
is 7 ft. 113 in. There seems to 
be a tendency to decrease slightly the 
width of cross-seats and to make this 
dimension more nearly 34 in. than 
the 36 in. which for a long time was 
considered good practice. With seat 
width maintained almost uniform, 
the aisle width of course varies with 
the maximum dimension which can 
be used for the car, and the table 
shows the use of aisles varying from 
24% to 304 in. This latter figure, 
however, is based on a car width of 
9 ft. 14 in. and does not represent 
the clearance conditions which can 
be accommodated in the average city. 
In the 185 double-end cars purchased 
by the Philadelphia Rapid Transit 
Company, a combination of stag- 
gered cross and longitudinal seats is 
used, and the resulting aisle width 
of 482% in. is not of course compar- 
able with the full cross-seat construc- 
tion which is used in the other cars 
shown. 

Due to the variations in size and 
weight of cars, it is impracticable to 
obtain any figures to represent the 
average practice as regards rated 
horsepower of motors _ installed. 
Since the total passenger carrying 
capacity of a car is roughly propor- 
tional to its length, it was therefore 
considered of some interest to add a 
column showing the rated horse- 
power of motors per ton of light car 
weight per foot of over-all length. 
Although the motor capacity re- 
quired varies of course with the 
type of service in which the car is 
used, a weighted average of this last- 
mentioned column gives some indi- 
cation of the general tendency or 
rather the general requirement as to 
motor capacity. This figure is shown 
to be 0.151 hp. per ton of light 
weight per foot of length. Applying 
this figure to the average weight of 
35,754 lb. and the average length of 
45 ft. 1 in. shows a required capacity 
of 122 hp., which is approximately 
equal to four 30-hp. motors or two of 
60 hp. motors. 
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| The results obtained in connection 
with the arrangement of steps and 
platforms may be analyzed in a 
rather interesting manner by utiliz- 
ing the figures shown in the column 
headed ‘“‘Height from Rail to Plat- 
form Floor at Side Knee per Inch of 
Wheel Diameter.” This column was 
prepared in order to eliminate the 
differences in wheel diameter so as to 
study the effect of level platform or 
drop platform construction on: step 
height. A weighted average of the 
figures in this column for cars with 
the level platform type of construc- 
tion shows a value of 1.125 in. to the 
platform per inch of wheel diameter, 
whereas a value of 0.971 in. is ob- 
tained for the same dimensions 
where drop platform construction is 
used. Applying these figures to a 
26-in. diameter wheel, we obtain an 
average height of 294 in. from the 
rail for flush platform construction 
and 2524 in. for drop platform con- 
struction, as represented by all of 
the cars shown in the table. Allow- 
ing 13 in. for the step from the side 
knee to the step, this gives an aver- 
age distance from the step to rail of 
162 in. with the flush platform con- 
struction, compared with 124 in. 
with the drop platform construction. 
As pointed out in a subsequent chap- 
ter, there is a considerable question 
as to whether the advantages of the 
flush platform type of design-from 
the standpoint of increasing safety 
and speed of passenger movement is 
not very largely, if not entirely, off- 
set by the necessity of maintaining 
somewhere near an average of 16 in. 
for the initial step from the rail, as 
compared with 13 in., which is made 
possible by the incorporation of a 
comparatively low step at the: end 
sill with the drop platform construc- 
tion. 

Table IV presents the same gen- 
eral classification of data for one- 
man and one-man two-man inter- 
urban cars ordered during the first 
six months of the current year. This 
table gives what in some respects 
is rather surprising information, in 


that both the length and weight of 


cars shown are less than that for 


_ corresponding types of cars designed 


for city service. No. 16 gage side 
sheet material appears on a number 
of cars and the arch roof is again 
used on all cars reported, Likewise, 
26-in. diameter wheels and four-mo- 
tor equipment seem to be universal 
on this type of car. Forty-five cars 
of this type were built during the 
first half of 1923, out of a total of 
eighty-two interurban cars built, 
which is 55 per cent. This is com- 
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parable with exactly the same num- 
ber (forty-five) of one-man two-man 
interurban cars built during the en- 
tire year of 1922 out of a total of 
183 cars built. This represents 243 
per cent of the total. It is therefore 
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evident that for certain classes of 
interurban service there is the same 
strong tendency toward the use of 
light-weight one-man or one-man 
two-man cars that is noted in con- 
nection with cars for city service. 


Curved-Side Light-Weight Interurban Cars of Youngstown & Suburban Railway Are 
Extremely Light in Weight and Paneled with Steel-Covered Plywood 


Chieago, North Shore & Milwaukee Branch Line Car Is of Curved-Side Construction with 
Folding Doors and Steps 


Type of High-Speed Interurban Car Used by Interstate Public Ser vice Co., Indianapolis 
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Facilities for 
Expediting Passenger Movement 
Making the Place of Business Convenient 
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MPROVEMENT of the facilities 
I for insuring the rapid, safe and 
comfortable movement of pas- 
sengers on, off and within the car 
have been the governing factors of 
influence in molding the general ar- 
rangement of the electric railway 
car body. The basic and widespread 
veffect of the successful institution of 
one-man operation to meet the inex- 
orable combination of economic con- 
ditions which the electric railway 
industry has had to face has also 
resulted in a decided tendency to 
extend the field of one-man operation 
by the development of various de- 
vices for controlling the interchange 
of passengers. The necessity for 
rapid and efficient collection of fares 
is still another important element 
which has affected the design of car 
bodies. Marked improvement in de- 
vices to expedite this work and 
speed up passenger movement has 
recently been made. 


EFFECT OF BoDy DESIGN 


The conditions which determine 
the measure of success of a given 
design of car body for facilitating 
passenger movement are listed below. 
Their importance as basic elements 
increases with increase in passenger 
density, frequency of stops and re- 
quired schedule speed. 

1. Height of car floor above the 
rail. 

2. Arrangement of doors for the 
entrance and exit of passengers. 


The general design of the car 
is determined by the neces- 
sity for expediting passenger 
movement. Low floors and 
steps, together with door and 
seating arrangements, are 
important factors. High 
schedule speeds require large 


loading reservoir capacity 
and power-operated doors. 
One-man_ operation intro- 
duces special problems and 
devices 
++ 43 +- 


The Exit Door Used on One-Man Cars in 
Chicago Opens When Passenger Steps 
on Treadle and Closes Automatically 
When He Clears the Step 
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3. “Reservoir capacity” of loading 
area. 

4. Design of doors, 
operating mechanism. 

5. Width of aisle. 

6. Arrangement of seats. 

The height of the car floor has a 
direct bearing on the number and 


steps and 


height of entrance and exit steps. = | 


The importance of keeping the num- 
ber of steps to a minimum and of 
making the height as small as 
possible has been recognized by de- 
signers for a number of years. The 
beginning of the definite movement 
toward reducing car floor heights to 
a minimum had its inception in 
Pittsburgh and finally culminated in 
New York with the “stepless” car. 
The work in Pittsburgh on this sub- 
ject resulted in the conversion of 
motor manufacturers to an apprecia- 
tion of the necessity for designing 
motor equipment which could be put 
on trucks equipped with wheels of 
smaller diameter than had been the | 
practice up to that time. 

The New York cars provided a 
design in which the passenger would 
step directly from the street to the 
car floor, and resulted in some very 
radical changes in car structure and 
also in the location of equipment. 
This type of car probably marked | 
the extreme of the tendency toward 
low-floor construction. Cost of con- 
struction and unfavorable appear- 
ance were factors which probably 
prevented its further adoption. 
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On the New Front-Entrance Center-Exit Cars of the Philadelphia Rapid Transit Company an Initial Step Height 
of 13); In. from the Rail Is Obtained by the Use of an End Sill Step at the Front End 


Rail fo tinst step IF Te IK 
Step to plattorm |3" |<. - gti. --->| 


September 29, 1923 


, Both the New York and Pitts- 
burgh developments were carried out 
on cars of the center-entrance type. 
Consideration of subsequent practice 
is closely allied with the second fac- 
tor in the problem of passenger in- 
terchange, namely, arrangement of 
doors. 

Efforts to fit the car to the type 
of service in which it is to be used 
have resulted in the following com- 
binations of door arrangement and 
type of operation: 

1. Rear entrance and front and 
rear exits with crew of two. 

2. Center entrance and exit with 
crew of two. 

38. Center entrance and front exit 
with crew of two. 

4, Front entrance and exit with 
crew of two. 

5. Front entrance and center exit 
with crew of two. 

6. Front entrance and exit with 
crew of one. 

7. Front entrance and rear exit 
with crew of one. 

8. Rear entrance and front exit 
with crew of one. 

9. One-man two-man designs with 
end-door construction. 

10. One-man two-man | designs 
with front and center-door construc- 
tion. 

Considering first the general sub- 
ject of end-door cars in which some 
form of platform structure is pro- 
vided, the recent tendency has been 
to build the platform flush with the 
body floor and to provide only a 
single external folding, or internal 
stationary step to break the distance 
from the platform floor to the 
ground. This is particularly true in 
a large proportion of the recently 
‘constructed cars designed for either 
one-man or one-man two-man 
operation. Although 24-in. wheels 
have been used in some few cases, 
the 26-in. wheel seems to be most 
generally favored for four-motor 
‘equipment on this type of car. With 
this diameter of wheel it becomes 
difficult to provide much less than 
a 16-in. step above the rail, if the 
flush-type platform is utilized. 

To overcome this difficulty while 
at the same time retaining the gen- 
eral effect of flush platform con- 
struction, there is a very general 
tendency in recent cars to ramp the 
body floor from the end sill toward 
the bolster. In many cases also a 
ramp is utilized from the center line 
to the side knee on the platform. 
This is done to help in reducing the 
step heights. 

At this point another factor enters 
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the problem. The use of two-motor 
equipment is favored for certain 
types of service in some cities. The 
provision of sufficient capacity in 
two motors for heavy city service 
limits the minimum wheel diameter 
to 28 in., and the resulting increase 
in floor height immediately compli- 
cates the problem of providing low 
steps. Under these conditions, a 
step from the body floor to the plat- 
form at the end sill is usually 
utilized. 

The continued use of the end-sill 
step is illustrated in a number of 
the comparatively large recent car 
orders. There seems to be a basis 
for some question as to whether or 
not the advantages of the flush- 
platform type of construction have 
not been overestimated. The in- 
creased speed and safety of inter- 
changing passengers due to lower 
steps, as made possible by drop plat- 
forms, may outweight the advan- 
tages of structural simplicity and 
reduced cost that go with flush-plat- 
form construction. It has been 
found in practice on some properties 
where the end-sill step has been re- 
tained that a step at this point tends, 
particularly in front-entrance cars, 
to encourage passengers to step on 
into the car body rather than to 
remain on the platform. The hazard 
of the additional end-sill step may 
be largely overcome by the proper 
provision of stanchions and grab 
handles. Furthermore, there seems 
to be some basis for questioning the 
superiority of a ramp as compared 
with an end-sill step from the stand- 
point of passenger safety. This is 
particularly true where a slope from 
the center of the platform to the 
door opening is included. In an 
accompanying chapter devoted to a 
study of tendencies in body design 
as represented by the cars ordered 
during the first half of 1923 the 
effect on step height of these two 
arrangements is analyzed. 


STEP AND WELL ARRANGEMENTS 
FOR CENTER-ENTRANCE CARS 


The structure of center-entrance 
cars readily lends itself to the in- 
clusion of low step designs. The 
construction usually employed in re- 
cent cars may be divided into two 
general types, each of which is ad- 
vantageous for certain classes of 
operation. In the case of front- 
entrance, center-exit operation with 
the pay-as-you-pass system of fare 
collection, encouragement of pas- 
senger movement toward the rear 
end of the car is an important 
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element, and therefore the mainte- 
nance of a continuous level floor 
from the front to the rear half of 
the car is an important requirement. 
Consequently this class of car re- 
quires the use of an inside step at 
the center door. 

Where passenger loading and un- 
loading are all carried on at the 
center of the car, the well type 
of construction may be used, and 
has certain advantages. Considered 
from the standpoint of step height, 
the well, particularly when com- 
bined with relatively slight ramps 
from the body bolsters, is considered 
by some operators to present a 
smaller hazard to moving passengers 
than does the inside step. The 
center well construction seems to be 
particularly favored for center-door 
trailers where brake rigging design 
and the suspension of apparatus do 
not become factors that cause me- 
chanical complications. 


END-DOOR AND CENTER-DOOR 
CARS COMPARED 


A comparison of end+door and 
center-door arrangements, together 
with several types of combined de- 
signs, is an important part of the 
study of car construction for safe 
and rapid passenger interchange. 
Experience has demonstrated that 
one of the fundamental requirements 
for effective operation through heavy 
loading districts is a large “reservoir 
capacity.” This allows the entering 
passengers to be taken aboard and 
the collection of fares to be carried 
on while the car is in motion. In 
the end-platform construction, recog- 
nition of this principle is reflected 
in the long platforms utilized on 
properties where heavy passenger 
peaks are handled. The long plat- 
form, however, is a difficult struc- 
tural problem and involves increased 
first cost and weight and higher 
maintenance expense. 

The center-entrance car, with or 
without a front exit, which has been 
used by a considerable number of 
properties, has the inherent defect 
of limited reservoir capacity. The 
extremely ingenious methods which 
have been devised for overcoming 
this limitation as applied to trailers 
where only one man is available are 
discussed in the chapter on train 
operation in connection with the 
types of trailers adopted by St. Louis 
and Toronto. 

The Peter Witt type of car, which 
was originally developed in Cleveland 
to obtain large “reservoir capacity,” 
has proved very successful and has 
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1. A type of end platform 
car of the Chicago Surface 
Lines for handling heavy 
passenger interchanges at 
high schedule speeds has 
very low steps, 


2. The one-man two-man 
cars recently put in service 
by the Muskegon Traction & 
Light .Company have flush 
platforms with a ramp from 
center line to side knees. 


3. Outside-hung doors sim- 
plify body construction © on 
center-entrance surface cars 
of Boston Elevated Railway 
—ramps give low step to 
ground, 


4. New Detroit Peter Witt 
ears have folding steps at 
front end. 
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5. Increased reservoir ca- 
pacity is obtained in center- 
entrance Chicago trailers by 
placing conductor in far 
corner of well. 


6. Interior Detroit Peter 
Witt cars—safety treads are 
installed in floor in front of 
longitudinal seats. 


7. A 36-in. aisle and ad- 
justable barriers are provided 
in the Pacific Electric center- 
entrance cars to _ facilitate 
passenger movement. 


8. An over-all car width of 
9 ft. 14 in. enables a 30-in. 
aisle to be provided in the 
new one-man two-man cars 
of the San Francisco-Oak- 
land Terminal Railway. 


September 29, 1923 


been widely adopted by many cities 


‘for operation under heavy traffic 


conditions. In this design the entire 
front half of the car is utilized as 
a loading space and the principle of 
collecting fares while the car is in 
motion has been fully applied in the 
arrangement adopted. This type of 
car has become very popular and 


there has been a recent tendency to 


adapt this construction to the design 
of one-man two-man cars. 


DOORS AND STEPS THAT SHORTEN 
THE STANDING TIME 


The design of doors and steps, to- 
gether with their operating mecha- 
nism, has an important bearing on 
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car doors represents the modern 
method of obtaining these objectives. 
Power operation speeds up the door 
movement, relieves the operator of 
manual duties and enables him to 
devote more attention to the collec- 
tion of fares and the questions and 
safety of passengers. It also lends 
itself to various combinations of in- 
terlocking apparatus for safeguard- 
ing operation and permits control of 
the doors from any desired point. 
The perfection of devices for the safe 
operation of doors has been largely 
responsible for the return to favor 
of train operation on surface proper- 
ties. It is also true that the very 
high degree of efficiency which has 
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this form of apparatus has not been 
very widely favored. Experience 
has demonstrated it to be generally 
heavier and more costly than pneu- 
matic apparatus. In addition the 
pneumatic type of door engine lends 
itself particularly well to the accom- 
plishment of speed and flexibility 
in the door operation. It not only 
enables the greater part of the door 
movement to be effected rapidly but 
provides a sudden choking or 
cushioning of the final closing or 
opening operation. Another inher- 
ent disadvantage in electric door 
operation is that the device is in- 
operative when the electric power 
supply is off. 
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the success of the completed car in 
carrying passengers en masse. The 
adoption of devices which will in- 
sure greater speed and safety in 
door operation even at the expense 
of slightly increased initial cost and 
maintenance is being generally 
favored. The primary objectives in 
modern door design are maximum 
practicable door openings, maximum 
speed with safety in opening and 
closing, minimum space required in 
operation, and the elimination of the 
personal element in insuring safety 
of passengers. 

Pneumatic operation of surface 


The Conductor Is Placed in Various Posi- 
tions on Pay-as-You-Pass Cars in Dif- 
ferent Cities. (1) Cleveland, (2) 
Akron, (3) Detroit 


been developed in the operation of 
long trains of multiple-unit cars in 
rapid transit service, both on ele- 
vated and subway lines, has been 
closely allied to and dependent 
upon the development of pneumatic 
door operating and _ interlocking 
mechanism, 

Although various installations of 
electric door operating mechanisms 
have been made from time to time, 


Difficulty with “frozen air’ repre- 
sents a primary disadvantage in 
pneumatic devices. By installing the 
equipment so as to insure proper 
drainage away from the door en- 
gine, this difficulty may be largely 
overcome. In addition, the modern 
practice of installing liberal cooling 
or radiating coils in the air piping 
from the compressor has made it 
possible effectively to prevent diffi- 
culties of this nature. 

The design of pneumatic door en- 
gines has followed very largely the 
same course as other mechanical and 
electrical equipment described in the 
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On the Eastern Massachusetts Street Railway One-Man Double-Truck Cars a Wide Aisle Is Obtained by 


article on that subject. Reductions 
in weight and size, improvements in 
methods of manufacture, and substi- 
tution of higher grade and lighter 
weight materials have been the gen- 
eral developments. Aluminum has 
been successfully used for the hous- 
ing castings of door engines with- 
out greatly increasing the cost. It 
is probable that when the method of 
handling this material through vari- 
ous manufacturing processes is bet- 
ter understood, it will be more 
generally used. 


COMPARISON OF SLIDING AND 
FOLDING Doors 


Car door construction is generally 
of either the folding or sliding type. 
Each of these types is particularly 
suited for installation under certain 
combinations of conditions. The 
type which is selected for a given 
installation is determined largely by 
the relative weight which is given 
to certain advantages and disadvan- 
tages possessed by each design. 

The sliding door enables a wider 
effective door opening to be obtained 
for a given size opening in the body 
structure. There is no projection 
beyond the body line when the door 


is open, or no “sweeping” area re- 
quired in the opening or closing 
operation. This reduces the danger 


of catching passengers or striking 
them while the door is in motion. 
Generally there is also a lower cost 
of construction for the doors them- 
selves due to the reduction in the 


Staggering the Cross and Longitudinal Seats 


number required and a simplifica- 
tion in the operating parts to be 
maintained. 

Folding doors have the advantage 
of greater speed of opening and clos- 
ing. With their use there is a 
simplication of body construction by 
the elimination of the door pockets 
necessary for the sliding type. The 
folding type allows independent 
operation of entrance and exit doors 
at the end platforms, and also per- 
mits of a lighter construction of door 
panels for a given size of opening. 

There is a general tendency to- 
ward the adoption of folding doors 
on cars with end platforms. To 
eliminate the necessity of having the 
doors sweep the platform, they are 
generally arranged to fold outward 
during the opening operation. The 
usual practice on end platform cars 
is to set the side knee in far enough 
from the outside line of the car to 
avoid an excessive projection of the 
doors when they are folded open. 

In the installation of folding doors 
on center-entrance cars in Pitts- 
burgh, an ingenious type of non- 
sweeping door design has been de- 
veloped which very effectively elimi- 
nates both overhang and interior 
sweeping action. This arrangement 
is illustrated in an accompanying 
photograph. 

Sliding doors have recently been 
installed on end platforms of 
double-truck one-man cars where 
either loading or unloading of pas- 
sengers is allowed at the rear end 


of the car. Although this compli- 
cates the construction of the car 
body at the corner posts and ne- 
cessitates the provision of sliding 
door pockets, this type of door was 
adopted in order to give the motor- 
man an unobstructed view of the rear 
step from his mirror. 

On center-door cars in Boston the 
problem of eliminating sliding door 
pockets has been handled by 
stalling the doors on the outside of 
the car body. This effectively over- 
comes a difficult construction prob- 
lem, but the appearance of the car 
exterior is not equal to that of cars 
on which pocket or interior construc- 
tion is used. 

The folding type of step was 
adopted in connection with the in- 
closed platform to prevent passen- 
gers from getting on the step after 
the car had started, or from securing 
a foothold for hanging on the outside 
while the car was in motion. Vari- 
ous types of folding step mechanisms 
have been designed and used. On a 
number of properties the stationary 
type step, however, is still retained 
and is said to present no greater ac- 
cident hazard than the folding type. 
In some cases the stationary step is 
inclosed by carrying the doors down 
to the step line. On other recent 
cars this is not done and the step is 
allowed to remain exposed. With 


sliding doors on end platforms it is 
of course a very difficult problem to 
arrange the doors to inclose a sta- 
tionary step. 
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New Brooklyn Front-Entrance Center-Exit Double-End Cars Are Designed for Two Men but May Be Operated by One 
—Cross Seats Are Used in Both Front and Rear Sections 
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With the extension of one-man 
operation to double-truck cars and 
the spread of the use of more than 
one doorway for the interchange of 
passengers getting on and off, a 
number of devices have been de- 
veloped for regulating the flow of 
boarding and alighting passengers. 
Several types of swinging gates have 
in the past been utilized, even with 
two-man cars in a few cases, for this 
same general purpose. Such gates 
usually consist of a light pipe or rod 
framework which swings open in the 
direction in which passenger move- 
ment is allowed at any given door 
opening. There is no attempt in such 
installations to accomplish more than 
simply to indicate to the passenger 


the proper door opening at which to. 


board or alight. 

Turnstiles of various designs have 
recently been installed on one-man 
double-truck cars by several proper- 
ties. These installations have been 
made in connection with front-en- 
trance and rear-exit, rear-entrance 
and front-exit, and also front-en- 
trance and center-exit systems of 
operation. The primary object in the 
adoption of such a device has been to 
allow a passenger movement in one 
‘direction only at some point remote 
from the operator in order to secure 
a continuous circulation of pas- 
sengers through the car instead of 
concentrating both the boarding and 
alighting movements at the front 
end. 

The use of such devices for reg- 
ulating passenger movement has re- 
quired the sacrifice of considerable 
floor area for the installation of the 
turnstile. This has been partly over- 
come in some recent installations by 
the use of a turnstile in which the 
arms are movable within the center 
body and are guided by a cam so 
that they extend out only from one 
side of the assembly as the turnstile 
‘is rotated. This makes it possible 
to install the device close to the wall 
of the car and represents an improve- 
ment from the standpoint of space 
occupied. a: 

Studies are also under way on an 
experimental car by the New York 
Railways for the purpose of develop- 
ing a type of turnstile which can be 
moved from one side of the platform 
to the other so as to provide for 
double-end operation without devot- 
ing an excessive amount of room to 
the turnstiles. In this installation 
the turnstile is combined with the 
fare box in the same general manner 
as is carried out in station prepay- 
ment turnstiles used in the New York 
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subways. There is one equipment at 
each end of the car. Passengers en- 
ter or leave at either end and pass 
through the turnstile, which is free 
to rotate for entrance but requires 
a nickel deposit to release it for exit. 
When the direction of car operation 
is reversed, the turnstiles are both 
moved from one side of the car to 
the other. This is accomplished easily 
by the one operator as the turnstiles 
move on a depressed track in the 
platform floor. 

The type of turnstile most gen- 
erally in use consists of a three-arm 


to its use. In Duluth considerable 
trouble was recently experienced due 
to passengers refusing to pass 
through the turnstiles. Observations 
made in other cities using the ar- 
rangement indicate that in many 
cases the interchange of passengers 
is carried out entirely at the front 
end of the car, and the turnstile at 
the rear is seldom used. Some oper- 
ators feel that there is no need for 
such an arrangement and that a 
passenger intent on beating his way 
can do so by slipping under or climb- 
ing over the turnstile or railing al- 


Above—Connecticut Company Double-Truck Safety Car Has Single Doorway 
Below—Double-Truck Safety Car of Eastern Massachusetts Street Railway Company Is 
Provided with Separate Entrance and Exit to Facilitate Passenger Movement 


rotating member surrounded by rail- 
ings made up of pipe. When in- 
stalled at the rear end of a car it is 
set close to the side on which the 
doorway is located. The adjacent 
seats on this side of the car are re- 
moved and a circular seat built 
around the opposite side and end of 
the vestibule. For installation at 
the exit door of a center-exit car, the 
necessary room for movement of 
passengers from one end of the car 
to the other is provided by removing 
a section of the longitudinal seat 
along the wall opposite the door 
opening. 

The installation of a device of this 
kind materially slows up the move- 
ment of passengers. Experience in 
some localities has not been favorable 


most as readily as though no such 
barrier were provided. Whether the 
losses that would be met in the ab- 
sence of a turnstile are of any 
moment is debatable. One company 
which has had extensive experience 
with a turnstile located at the rear 
door used for exit is now satisfied 
that the stile could be taken off. It 
no doubt was helpful in getting the 
passengers trained to the new plan 
of passage through the car but it is 
not needed as a means of avoiding 
losses of fares. People usually stand 
at the point where the front end of 
the car stops, anyway, and there is 
little disposition to board at the rear. 
One thing is fairly certain, and that 
is that however much the railway 
may value the turnstile as an insur- 
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ance of getting all the fares, it is sim- 
ply a source of inconvenience and 
annoyance to the passenger. If some 
form of barrier to prevent entrance 
through the unguarded exit door is 
considered necessary, it would seem 
to be an equally or more efficient 
scheme from the railway viewpoint, 
and a much more desirable plan from 
the passenger standpoint, to use the 
automatic door developed in Chicago, 
which is referred to again below. 

The selector type of brake valve 
which has been designed in connec- 
tion with the safety car air equip- 
ment offers a means of obtaining 
individual operation of entrance and 
exit doors where the double-door ar- 
rangement is utilized for loading and 
unloading at the front end of one- 
man cars. This consists simply of an 
auxiliary valve and handle incor- 
porated within the brake valve so as 
to give the operator individual con- 
trol of each door. Its purpose is to 
prevent entering passengers from 
boarding through the exit way and 
also to avoid having both doors open 
at every stop, which is particularly 
objectionable in cold weather. This 
device has been applied in Albany 
for controlling one door at the rear 
and one at the front of the car. 


ONE-MAN OPERATION FACILITATED 
WiTH AUTOMATIC Doors 


A combination of the ideas for con- 
trolling passenger movement and ob- 
taining selective door control has 
recently been developed and applied 
to double-truck one-man cars in Chi- 
cago. In this arrangement a treadle 
is mounted in the exit passage on 
the plaform floor and is so arranged 
that the exit door is opened by a 
passenger stepping on the treadle 
when the operator’s brake valve is 
moved to the door opening position, 
but is automatically closed as soon 
as the alighting passenger clears the 
exit step. By this arrangement 
passengers are prevented from 
boarding through the exit and at the 
same time free movement of alight- 
ing passengers is allowed by the 
elimination of any form of barrier. 

This subject is particularly alive 
in the minds of railway operators 
today and is being discussed and ap- 
proached from various angles. The 
broad principles of applying one-man 
operation to double-truck cars is so 
potent in its possibilities that a note 
of caution may well be sounded 
against a tendency toward the pro- 
miscuous application of one-man 
operation to a great many different 
types of double-truck cars. 
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There is unquestionably a limit 
to the size of unit which can be effi- 
ciently handled by one man. At- 
tempts to operate with one man cars 
which were originally designed for 
two-man operation and which were 
entirely too large for the new service 
have resulted in making one-man 
operation so unpopular in some com- 
munities that this form of service 
has had to be entirely abandoned. 

In new construction the rapid 
spread of the one-man two-man idea 
presents another subject for discus- 
sion and careful study. It is an open 
question as to whether or not the so- 
called one-man two-man car is not 
being designed in some cases So as 
to be very much more suitable for 
two-man than for one man operation. 
Although the desire to obtain what 
is in effect a universal type equip- 
ment by designing a car suitable for 
one-man or two-man operation as a 
single unit, or for three-man opera- 
tion in a two-car train, is an exceed- 
ingly progressive and commendable 
ambition, there is at least some pos- 
sibility of carrying this idea to a 
point where the resulting car is too 
large for one-man operation and at 
the same time does not have the 
necessary platform facilities prop- 
erly to handle heavy rush-hour 
passenger loads when operated by 
two men. 

In the design of a double-truck 
car for one-man operation or for one- 
man two-man operation, the car 
must be made smaller than the ordi- 
nary large two-man car or resulting 
difficulties in the proper handling of 
passengers will be encountered when 
it is in charge of only one man. In 
addition, if the passenger density on 
a given line is low enough to justify 
the use of one-man cars, the size and 
weight of the unit used, even when it 
is of the double-truck type, must at 
least be small enough to allow the 
use of shorter headways in order to 
keep a good frequency of service. 
When the car is so large that this 
cannot be done without excessive 
cost, one of the most important ad- 
vantages of one-man operation from 
a merchandising standpoint is lost. 

There is some doubt concerning 
the advisability of installing only 
a single door at the front end of a 
double-truck one-man car arranged 
in the same way as on the Birney 
single-truck car. But if the total car 
length is held to a reasonable figure 
and a proper aisle width and seating 
arrangement provided, it is believed 
that the use of a door remote from 
the operator for either loading or 


unloading is less desirable with one- 
man operation than the use of double 
doors at the front end. The best 
arrangement depends on the size of 
car used and becomes then a matter 
of balancing the advantages of the 
“circulation” idea against increased 


safety offered by the two doorways | 


at the front end under the direct 
supervision of the operator. 


MEANS OF SPEEDING UP FARE 
COLLECTION 


Rapid collection of fares is an 
important “element 
passenger movement, and the de- 
velopment of apparatus to assist in 
the collection and registration of 
fares is properly an important part 
of this subject. Probably more im- 
provement has been made in this form 
of apparatus during the past five or 
six years than during the previous 
twenty. This is largely due to the 


in facilitating. 


‘ 


greater opportunity offered for the © 
development of such apparatus by — 


the location of the conductor in one 


‘place on the car as the result of 


the general adoption of prepayment 
or post-payment systems of fare col- 
lection. The second incentive to de- 
velopment was the increase in fare 
on most properties from 5 cents, 
which could be paid with one coin, 
to 6, 7 or 8 cents, which required 
two or more coins. A still further 
stimulus has been the general use 
of the one-man car, which necessi- 
tated reduction to a minimum of the 
time and manual labor expended by 
the operator in the collection and 
registration of fares. 


IMPROVEMENTS IN FARE Boxns 


One improvement of the last few 
years in what is generally known as 
the “registering fare box” is the ap- 
plication of electric drive to displace 


hand cranking. Motor-driven fare 


boxes have been used for some time 
in prepayment stations, but it is only 
recently that it has been found pos- 
sible to apply electric drive to car 
registering boxes without increasing 
materially the size and weight of the 
box. One such recent box, in addi- 
tion to registering the fare in the 
usual way, rings up the fare on a 
register extending up above the box 
but forming an integral part of it. 
On account of the high cost, this 
type of box has not been put in wide 
use. In a more recent development 
of this type of box, the deposit of 
a coin in the slot establishes an elec- 
trical contact, which operates a sepa- 
rate overhead register before the 
coin passes to the inspection plate 
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and into the motor-driven register- 
ing box. This particular fare box 
is being built for the Brooklyn City 
Railroad, whose fare is 5 cents. The 
box is so arranged that a nickel will 
automatically ring up only one fare, 
a dime will ring up two fares, and 
two dimes, if dropped in at the same 
time, will ring up four fares. 

In the locked box, the principal 
improvement of the past few years 
has been to make the box safer and 
stronger and to increase the number 
of sizes to fit various classes of serv- 
ice. The lighter boxes can be easily 


moved from one end of the car to 


=~ 


the other by one man and so are 
suitable for one-man car operation. 
Practice is about equally divided as 
to the use with the locked box of 
an overhead register to check the 
contents of the box or omission of 
the register. 

Overhead registers may be divided 
into two classes, those which make 
a printed record and those which do 
not. With the latter, when two dif- 
ferent fares are collected, two single 
registers or a double register may 
be used. The double register plan 
is preferable because, being one ma- 
chine, it will always show the last 
fare registered. For the same rea- 
son double registers are also more 
desirable than two single registers 
for registering both cash fares and 
transfers. Within the last few years 
‘Overhead registers have been built 
‘so that they can be operated pneu- 
matically or electrically by push but- 
ton, coin switch or pedal, instead of 
‘by a pull cord. Other recent im- 
provements have been in the direc- 
tion of simplification and durability 
and in lightening the equipment. 

The recording overhead register 


makes a printed record of the fares 
collected, with the number of the 
conductor and other pertinent in- 
formation, and some types of these 
registers also tabulate the total 
amount’ of. tickets, cash, etc., col- 
lected by the trip or day. Since the 
introduction of the one-man car this 
type of register has been adapted 
for operation by foot pedal, vertical 
rods or other methods particularly 
suitable for such operation. 

In what is known as the portable 
recording register the principal re- 
cent developments have been in the 
direction of increasing the number 


Left, Turnstiles were applied at the cen- 
ter exit of Peter Witt type cars in Syracuse. 

Right, Rearrangement of seats gave re- 
quired recom for three-arm entrance turn- 
stile at rear end of Syracuse cars. 

Below, Design of turnstile on experimental 
Third Avenue Railway car, New York, has 
movable cam-operated arms which reduce 
space required. 


of coins which the box will receive. 
Thus on one large electric railway 
the register takes nickels, dimes and 
tokens on the city division and nick- 
els, dimes and quarters on the sub- 
urban division, as tokens are not 
used on these latter lines. These 


various coins are inserted through 
the same slot but register on dif- 
ferent dials. With one-man cars, 
the register is not held in the hand 
of the operator, but is contained. in 
a steel box, mounted on a post, and 
operated with a pedal. 


TRANSFER MACHINE 


Several efforts have been made to 
devise a simple form of printing ma- 
chine which can be carried on a car 
to print the transfers to be issued. 
Obviously such a device would he 
very desirable because the conduc- 
tor need issue only the number ac- 


tually required and there would be 
no waste, an unfortunate feature of 
any transfer on which the date has 
to be printed in advance. In such 
case, provision has to be made for a 
sufficient number of transfers to 
care for the needs of every issuing 
conductor, so that it often happens 
that many more transfers are printed 
than are actually issued. Never- 
theless, transfer issuing machines 
have not been generally used. 

The machine which is perhaps on 
more properties than any other car- 
ries a row of push buttons for the 
day, hour and rate, and when the 
proper ones are depressed and the 
machine is operated by a pedal, the 
transfer comes out in a manner very 
similar to the way in which tickets 
are issued in the booths of movie 
theaters. The time required is said 
to be three seconds per transfer as 
compared with an average of ten 
seconds for the hand-issued transfer. 

There have been efforts also to 
develop’ automatic change-making 
machines, but for some reason or 
other they have not been generally 
put in service. 
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In addition to providing for rapid 
and safe loading and unloading of 
passengers, facilitating passenger 
movement also involves the problem 
of getting passengers 
to and from the seats 
in the car. This is a 
matter of seat ar- 
rangement and aisle 
width. Longitudinal 
seats provide a maxi- 
mum free floor space 
and tend to encourage 
passengers to dis- 
tribute themselves 
through the. car. 
From the standpoint 
-of passenger prefer- 
ence, however, heavy 


interchanges and relative short hauls 
furnish the only justification for 
their use. The combination of cross 
and longitudinal seats as used in the 
Peter Witt type car represents a 
happy combination, in that the pas- 
senger is offered the comfort of a 
cross-seat providing he takes the 
trouble of paying his fare in advance 
and moving to the rear half of the 
car. At the same time the large 
capacity loading reservoir desired in 
the front half of the car is obtained 
as the result of the use of the longi- 
tudinal seats in this section. 

The importance of wide aisles has 
been long recognized, and develop- 
ments in car structural design have re- 
duced the space taken by car walls to a 
minimum in order to give the maxi- 
mum possible aisle width for a given 
over-all dimension of the car. Mod- 
ern designs are also arranged so that 
the usual window rest does not de- 
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crease the effective seating width. 
Where the possibilities are taken 
into full account in the design, the 
passenger next to the wall on a cross- 


1. One form of registering box for one- 
man cars with transfer issuing machine also 
on platform. 


2. Registering box with change tray. 
3. A locked box in a center-entrance car, 


4. One-man car operation 
operated recording register. 

5. Fare box and zone checks for one-man 
interurban car operation, 


with foot- 


seat is in such a position that a por- 
tion of his body projects under the 
arm rest. 

The methods of using cross-seats 


along one side and longitudinal seats 
along the other side of a car body, or 
of staggering this arrangement for 
the two halves of the car, have been 
used in various places 
to obtain greater 
effective aisle width. 
There has been some 
tendency in recent 
cars to cut the seat 
width down below 36 
in. It is probable that 
this practice does not 
greatly increase the 
effective aisle width 
as the average normal 
passenger requires a 
minimum _ allowance 
of approximately 18 


in., and even though the seats are: 
made narrower than this, the effec- 
tive aisle width remaining after the 
seats are occupied is the distance 
across the inside lining of the car 
less 72 in. 

Another important element in pro- 
viding for free passenger movement 
in and out of the car is the main- 
tenance of clear areas on platforms 
and wells around doorways. The ac- 
tion of some regulating commissions 
in rating the capacity of service on 
the basis of the number of seats pro- 
vided per hour has tended to encour- 
age crowding of seats into the car 
and the installation of seats within 
areas that should be maintained free 
for passenger movement. This same 
tendency has resulted also from the: 
general practice of comparing car 
weights on the basis of the weight: 
per seat. 
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De 


Newer Methods in Body Construction 


The Success of Any Structure 


Depends on the Design of Its Parts 


learned and the economies de- 

rived from experience in the 
operation of light-weight  single- 
truck cars with one man, engineers 
of the industry have been actively de- 
veloping many new types of construc- 
tion by the application of this experi- 
ence to the entire field of electric 
railway rolling stock. As pointed 
out in a previous chapter one of the 
most outstanding general phases of 
this development has been the ten- 


Picsre nc by the many lessons 


dency to build light-weight, double- 


truck cars for operation either by one 
or two men. Attention was also 
called to a number of modifications in 
dimensions, appearance and 


car. It was shown that there has 
been a parallel development going on 
in the construction of light-weight, 
attractive interurban cars and that 
this development has reached a stage 
where the operation of such cars in 
regular service with one man has 
been proved entirely practicable on 
a considerable number of properties. 

It will therefore be of interest to 
compare some of the more important 
construction methods which have 


_ been adopted both in the further de- 


velopment of the single-truck car and 
also in extending this development to 
the double-truck car. 


DEVELOPMENTS IN SINGLE-TRUCK 
CAR CONSTRUCTION 


The type of single-truck one-man 
safety car which has been in general 
use weighs approximately 16,500 lb. 
when arranged for double-end opera- 
tion and equipped with headlining 
and storm sash. -The first important 
change from the original design was 
made in order to secure more rapid 
interchange of passengers. This was 
accomplished by the installation of a 
separate entrance and exit door. To 
accomplish this, the car design has 
been worked out in three ways; first, 
by virtually a simple elongation of 
the Birney construction; second, by 
a similar elongation but with consid- 
erable strengthening of underframe 


+ 4ERb+ 


Light-weight car _ develop- 
ments have resulted from the 
application of new and in- 
genious structural methods. 
The addition of double doors 
to safety cars, construction of 
curved side cars, ‘“T’’-post 
application to double-truck 
cars, pressed-steel side posts 
and unique Minneapolis con- 
struction are among the de- 
velopments in detail body 
design discussed 
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members; and third, by a complete 
redesign of the car. These methods 
are described in the next few para- 
graphs. 

The first change is illustrated by 
the cars built for Madison, Wis., and 
Baltimore, which were among the 
earliest departure from the single- 
door design. The change involved 
primarily increasing the platform 
length sufficiently to provide for the 
extra door. The general structural 
features of the Birney type of car 
were retained. This included a light 
underframe and platform structure, 
continuous “T’-posts and carlines, 
No. 16 or 3/32-in. gage sheet steel on 
the side girders, and light tongue 
and groove poplar for the roofing 
material. 
~The Madison and Baltimore cars 
were made 4 in. wider than the Bir- 
ney car, giving an aisle width of 
267. in. The increase in platform 
length resulted in an over-all dimen- 
sion of 30 ft. 1 in. in place of 28 ft. 
3 in., and increased the weight of the 
car approximately 450 to 500 lb. 

In the cars recently built for the 
Chicago, North Shore & Milwaukee 
Railroad for use in Milwaukee not 
only was the additional platform 
length provided for double doors, but, 
while retaining the general body 
structural features of the Birney 
type car, the strength of the platform 
and bumper structure was increased 
materially. This was considered 
essential largely because of the fact 
that these cars will operate over 


ae 


track used also by the heavy steel 
interurban cars operating between 
Milwaukee and Chicago. 

The end sill was made of 5-in. 63- 
lb. channel in place of 3-in. 4-lb. In- 
stead of the 4-in. 54-lb. channel 
cross-sill used between the end sill 
and the trapdoor opening on the 
Madison and Baltimore cars, the 
North Shore cars were built with a 
103-in. wide formed steel plate cross- 
member at this location. The bumper 
on the North Shore cars is made of 
6-in. 8-lb. channel in place of 3-in. 
4-lb. material. The platform knees 
are built-up members, made of a 
plate cut to the proper shape and re- 
inforced with angles top and bottom, 
instead of the 6-in. 154-lb. channels 
used on the Baltimore and Madison 
cars. 

In addition to the above changes in 
structural detail, two center sills 
made of 3-in., 6.15-lb. channel are in- 
stalled between the bumper and the 
bent plate cross-member described 
above. A continuous plate of No. 12 
gage steel, 30 in. wide, is used as a 
buffing plate back of the bumper and 
is riveted to the side knees and cen- 
ter sills. The complete car is 29 ft. 
6 in. long over bumpers and weighs 
19,600 lb., completely equipped, of 
which 9,980 lb. is in the car body. 

It is interesting to note that the 
North Shore line adopted the double- 
door car after two years of experi- 
ence with a single-door type in 
Waukegan. 

Up to this point in the develop- 
ment, the application of double doors 
to the single-truck type of safety 
car resulted in material increases in 
weight. But a sample car represent- 
ing a complete redesign of the body 
structure was built in Chicago, 
which gives both the increased plat- 
form length necessary with double 
doors and the increased aisle width 
desired, without increasing the 
weight of the car. The general fea- 
tures of the body structure em- 
ployed in this car were later applied 
to the design of a double-truck safety 
car, which will be discussed in con- 
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nection with the development of the 
larger unit. 

An accompanying illustration 
shows the general underframe ar- 
rangement of the Chicago single- 
truck car, in which a 4-in. 54-lb. 
channel bumper is used, and 3-in. 4-lb. 
channels form the platform cross- 
sills. The end sills are 4-in. 54-lb. 
channels and this same structural 
size is used for the first cross-sill at 
each end and at the center of the 
body. The intermediate cross-sills 
are made of 3-in. 4-lb.-channel. The 
complete car has a total over-all 
length of 29 ft. 4% in. and weighs 
16,300 lb. 

A still further departure from the 
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original type of single-truck safety 
car is represented by the cars built 
for the Kentucky Traction & Ter- 
minal .Company, in which a single 
door is used at the front end of the 
car for boarding passengers and. a 
similar door is provided at the rear 
end for exit. Along with this un- 
usual return to the arrangement of 
platforms used on early types of sin- 
gle-truck cars, this design presents 
many interesting developments in 
structural detail. In general the body 
construction is patterned after the 
light-weight curved-side double-truck 
interurban cars which have been in 
successful operation by this company 
for a considerable period. The curved 
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side was utilized both for the pur- 
pose of increasing the effective in- 
terior width at the séat line and also 
with the thought of improving the 
appearance of the car. 

The more important elements in 
the body structure are clearly shown 
in an accompanying cross-section. 
The outstanding features which are of 
interest and which represent marked | 
variations from common practice in- 
clude practically all of the elements 
in the side frame assembly. The 
side girder sheet is curved into a con- . 
vex form immediately below the belt 
rail and tapers into a concave sec- 
tion just above the side sill. The 
widest dimension is at the belt rail, 
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1. Cross-section through side of car body 
shows ‘‘T’’-side posts. 

2. Short longitudinal seats are provided 
at each corner. 


Construction Details of Baltimore Single-Truck Double-Door Safety Car, Tlius- 
trating Construction Adopted with Double Doors 


3. Side view shows additional facilities 
for entrance and exit. 


4. End framing of car illustrates type of 
construction used to lengthen platform. 
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and the side posts are sloped in 
sharply so that a continuation of 
their outside line at the point of 
junction with the roof sheathing is 
approximately 8% in. inside of the 
line of the belt rail. Similarly, the 
compound curve of the side girder 
draws the side sill 34 in. inward 
and brings the lower edge of the body 
3% in. inside the line of the belt rail. 
The general construction, in addition 
to giving this 3? in. additional vehic- 
ular clearance for a given over-all 
width at the seat line, is also said to 
allow the use of a wider car at the 
belt rail when conditions are such 
that the dimension across the drip 
rail or letterboard is the limiting 
factor in getting clearance between 
passing cars. This, it is claimed by 
some engineers, is a frequently en- 
countered condition, because the 
clearance must be made sufficient at 
the top of the car to allow for side 
sway when passing over uneven 
tangent and curved track. 

The curved side girder, although it 
has no increased strength in a verti- 
cal plane over the flat plate type of 
girder, is said materially to stiffen 
the body and increase the rigidity of 
the entire assembly for the same rea- 
son that corrugated iron is materially 
stiffer than flat sheet. In addition, 
this construction is said to eliminate 
the necessity for extending the side 
posts continuously to the floor line, 
and thus effects a saving in weight. 

Vertical flanges or fins cut to the 
proper shape are riveted directly to 
the side sheet, and, extending at 
right angles to it, form substantial 
stiffeners. These members are de- 
signed to take the place of the cus- 
tomary extension of the side posts 
for this purpose, and when cars of 
this type are built for single-end 
operation, these stiffening flanges 
are riveted to the side sheet at an 
angle corresponding to the slope of 
the cross-seat backs to form the wall 
end of the seat structure. 

The belt rail is a simple channel- 
shaped member made of sheet steel 
laid directly over the flanged tops of 
the vertical girder stiffeners just 
described, and also overlaps the 
outside of the girder sheet. An alumi- 
num socket casting which forms a 
base for the short ash side post ex- 
tending between the belt rail and the 
letterboard is held in place by a 
comparatively short, heat-treated, 
alloy steel bolt which is set in at an 
angle near the bottom of the side 
post and pulls the post, cap and let- 
terboard together at this point. 


The side posts extend up. to the 
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Steel Underframe of North Shore Line Single-Truck One-Man Car Was Considerably 
Strengthened by Heavy Bumper and Center Sills 
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Framing Plan of Chicago Sample Single-Truck One-Man Car Shows New Design Adopted 


Above—Lexington Single-Truck One-Man Car Has Front and Rear Doors. 
Below—Construction of Curved Side Framing 
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roof line. The customary wood top 
plate is entirely eliminated and its 
place is taken by the horizontal 
flange of the letterboard. An alumi- 
num bracket casting is arranged to 
form a base for the pressed-steel 
“U”-shaped wood-filled carlines and 
is fastened to the side frame at each 
post by bolts extending through the 
side posts, bracket casting and wood 
letterboard. The ‘“U’-shaped car- 
lines are set in place with the open 
side of the “U” turned up The wood 
projects slightly beyond the upper 
edge of the steel and forms the 
means for fastening the roof sheath- 
ing in place. 

As distinguished from general 
practice on the majority of cars 
built for some time past, the top sash 
is arranged in single window sec- 
tions let in between the side posts, 
instead of being continuous. Cast 
aluminum outside battens screwed to 
the posts hold these sections in 
place. The method of installing the 
lower sash represents still another 
departure in design. These are set 
in from the outside and are also held 
in place by cast aluminum pilasters 
applied to the outside of the posts. 

All of the above structural ar- 
rangement is well illustrated in the 
accompanying cross-section drawing. 
It will be noticed from an examina- 
tion of this drawing that the lower 
side-sill angle is installed with the 


~-----=----------- 176" Over body =----==----—=— ——— 
secs 262" Over dash ~~--+---------------------—- 


Steel Frame of Kentucky Terminal & Trac- 

tion Cars. Side Sheet Stiffeners Riveted in 

Place at an Angie Form Part of Seat Frame. 
Corner Pier Construction Is Used 
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Curved Side Car. 
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vertical flange projecting downward 
instead of upward as is customary. 
This is for the purpose of facilitat- 
ing the assembly and it also makes it 
possible to replace readily a damaged 
side sheet without incurring exces- 
sive dismantling costs. 

On these cars the floor is con- 
structed of single thickness 1+s-in. 
tongue and groove wood flooring. It 
is covered under the seats with heavy 
battleship linoleum. The aisle is pro- 
vided with the customary type of 
floor strips. The steel sides are 
lined on the interior with a layer of 
g-in. thick compressed cork faced 
with ys-in. linoleum. 

The arrangement of steel members 
in the underframing is similar to 
that in the North Shore cars previ- 
ously described, and the details of 
the design are shown in an accom- 
panying drawing. A feature of 
construction worth noting is the use 
of a continuous high carbon steel 
channel from side sill to side sill to 
form the corner post and header 
Structure.’ A similar channel is car- 
ried out horizontally from the top of 
the steel corner panel as a vestibule 
top plate, and by this arrangement 
forms a load carrying member of 
the vestibule structure to supplement 
the built- -up plate type of platform 
knees. 

The doors and steps are of the 
folding type. The steps themselves, 
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together with the lever arms which 
form the point of attachment for the 
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step mechanism, are all formed as a 
one-piece, light-weight, aluminum 
casting. The cars are 26 ft. 2 in. 
long over dashes and 8 ft. 2 in. wide 
over belt rails. The weight com- 
pletely equipped with plush uphol- 
stered seats is 16,600 lb., of which 
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9,820 lb. is in the body. 


BIRNEY CONSTRUCTION EXTENDED TO 
DOUBLE-TRUCK CARS 


In a considerable number of one- 
man double-truck cars recently con- 
structed the general features of the 
single-truck safety car design are 
extended so as to provide for the 
requirements of a double-truck unit, 
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‘but remain intact as regards the 


principal features of the original 
construction. As in the case of the 
single-truck cars, some of these 


“elongated Birney-type cars’ are 
provided with a single entrance and 


CL of car 


exit while others incorporate the 5 
‘wider double-door arrangement. N 
Framing details, floor plans and ie 


photographs illustrating typical cars 
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of this group are presented in 
_ this chapter. All of these de- 
| signs, though varying from. each 
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Framing of Houston Car Shows Arrangement 


of Steel Members for “Elongated” Birney Construction 
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other in some details, represent 
essentially an extension of the type 
of construction employed in the 
Birney single-truck car. This in- 
cludes the use of continuous “T” 
sections forming the side posts and 
carlines, and the use of a compar- 
atively light vestibule structure. The 
weights of these cars vary from 
30,000 to 32,000 lb. complete, de- 
pending on the type of equipment 
and trucks adopted. 

The general features of car body 
design group themselves very largely 
around the type of side posts se- 
lected. A large number of cars have 
been built within a comparatively 
recent period in which the “T’’-post 
design for the body side post is 
utilized, but various modifications 
are made in the method of applying 
it. One of the tendencies is to break 
the “T”-post at the top plate line 
and interpose some form of hori- 
zontal plate member to which both 
the top of the side posts and the 
earlines are fastened. In this re- 
spect at least many recently con- 
structed cars are similar. In the 
details of underframe design, as well 
as in many details of the body struc- 
ture, the various cars falling into 
this class represent a. considerable 
range of ideas on the part of both 
operators and car builders. 

The Boston type of one-man two- 
man car presents an interesting de- 
sign utilizing this type of construc- 
tion. In this car the pressed-steel 
letterboard is flanged over the top 
of the post “T’’s and fastened by 
means of angle brackets riveted to 
the posts at this point. These same 
brackets are used to fasten the flat 
bar carlines. 


The top sash is continuous. The 


Modified “T’’-Post Construction Is Used in 
Boston One-Man Two-Man Car 


Top of roof hoards -~ 


---/4f#----------->| 


p A'xh'Stee! _ 
“8x6 Wooden 


“ 


” ah Ror 
~--2=-=-/9"-—-=--=- > : 


8 
Plump: tine 


tte Fl 
11848 Over posts! D N 


haitiors, 
x19 Agasole 1% 


Vee 


eseee esas agit” 
oF Tis 


I ‘ft 
NYA 4 ei-. 

%, a 

Sees 4 
jg Flaor- “Floor a? BUIKea 


is 
aoe 6°48" over sills--- 


45 Over bumpers 


ELECTRIC RAILWAY JOURNAL 


Vol. 62, No: 18 


posts have been bent inward from 
the belt rail so that the eaves mold- 
ing is 14 in. inside the belt rail line. 
The lower sash are held in place by 
the renitent post construction in 
which a formed spring brass section 
is attached to the “T” side posts by 
clips, so that the sash is held tightly 
in place by the spring in the post 
material, but may be readily re- 
moved for repairs without the 
removal of any screws. 

An accompanying drawing illus- 
trates the design of underframe used 
and also indicates the size and loca- 
tion of the principal members. One 
interesting item of construction is 
the method of building the vestibule. 
All the vestibule posts are made of 
formed sheet steel, and a continuous 
steel top plate is carried around the 
ends of the car. 

These cars are 45 ft. long over all 
and weigh approximately 31,000 Ib. 
completely equipped. 


PRESSED-STEEL SIDE Posts 


Although the conventional wood 
post is still being used to some ex- 
tent, and the “T”-post design is 
represented by the majority of cars 
recently constructed, a number of 
interesting applications of other 
types of post designs have been 
made, and have resulted in the devel- 
opment of several outstanding forms 
of construction. 

In the one-man two-man cars de- 
signed by the Milwaukee Electric 
Railway & Light Company the “U’’- 
type post is used. A similar type 
has also been in use in Pittsburgh. 
The open end of the “U” is flanged 
and covered on the outside above the 
belt rail with-a steel plate. Below 
the belt rail the flanges of the post 
are riveted to the side girder plate. 
On the Milwaukee cars the letter-. 


tC 54 Ib 
— 


504/18 Over posts 
o Molto to . °° 
“4S eB SHIL 


Ke "Pressing 


As 


4 54 Ib 


— 


Bop and bottom 


Fae 


3 e 


' 
' a 
' LEAs Tee 2 

js eee } 
‘ 


: lel 
| | 


Section at Bolster 


FC SAID SRS ANSI L 
oar 7 


i 


Steel Framing of Boston Car Provides for Use of Coupler. 


Bolster Is Built Up of Steel Plates 


September 29, 1923 


ELECTRIC RAILWAY JOURNAL 


Zi 


Framing, Elevation and Section of Milwaukee One-Man Two-Man Car with Pressed 


Steel 


boards are made of the customary 
zs-in. steel, but are reinforced at the 
door openings with #-in. pressed- 
steel plates extending from the sec- 
ond body side post to the vestibule 
corner post, thus assisting in the 
support of the platform. Flat-steel 
carlines of 14-in. x #c-in. material 
are riveted to the top flange of the 
letterboard and to each side post. 
These cars are 45 ft. over all and 
weigh approximately 32,000 lb. com- 
pletely equipped. 

An application of a different type 
of “U’-post is represented by the 
double-truck, one-man cars built by 
the Chicago Surface Lines. On 
these cars the open end of the ‘“U” 
is not flanged and is turned toward 
the car interior. A wood filler is 
inserted in the open side of the ‘“U” 
and is fastened in place by screws 
extending through the parting strips 
and post sides. This filler forms a 
screwing strip for the interior 
pilaster on the face of the post. 
The design enables the belt rail to 
be cut for the posts in such a manner 
that projecting flanges or ears are 
left at the sides of the opening and 
form a means of rigidly connecting 
belt rail and posts at this point. 
At the top-plate line the ‘U”’-posts 
are flanged over, a light wood top 


Side Post Construction 


plate is applied, and the flat steel 
carlines are bolted through the top 
plate, letterboard and side post 
flanges. The roof is constructed of 
large panels of plywood made up 
with waterproof glue and formed to 
shape. The completed cars are 389 ft. 
7z in. long over all and weigh ap- 
proximately 31,500 lb. 


CONSTRUCTION OF MINNEAPOLIS 
LIGHT-WEIGHT TRAINS 


All of the various types of con- 
struction so far described have been 
designed to obtain minimum weight 
and structural simplicity, while at 
the same time providing a construc- 
tion which would have the strength 
and rigidity required to stand up 
satisfactorily in service. As previ- 
ously pointed out, it is apparent in 
each design that the general ar- 
rangement of the entire structure 
has been built more or less around 
the particular type of side post and 
girder arrangement selected. Since 
the advent of the plate girder type 
of construction it has been the prac- 
tice to fasten the girder plate on 
the outside of the body side posts 
below the belt rail and then to pro- 
vide some sort of finish on the in- 
terior. 

In the type of construction adopted 


“ 


patie 3 


| 
846 Over side sills -——---—_- > 


on the sample light-weight train built 
in Minneapolis, this arrangement is 
not followed. The side posts are 
of 13-in. x #-in. x $-in. continuous 
rolled-steel channels installed with 
the flanges turned out and extend- 
ing continuously over the car from 
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In the Light-Weight Minneapolis Train the Outside Panels and Top Sash 


side sill to side sill. Flat steel plates, 
4 in. x 10 in., are riveted across the 
post channels on the inside, one 
plate at the belt rail and a second 
plate at the lower side-sill angle. 
Diagonal flat braces, which are de- 
signed in accordance with the loads 
imposed and vary in size from 2% in. 
x 4 in. to 5 in. x 4 in,, are riveted 
from post to post across the backs 
of the channels between the belt rail 
and side-sill angle. The belt rail is 
also placed on the inside and is 
made of 24-in. x 3-in. x ye-in. chan- 
nel riveted across the backs of the 
side-post channels. Wood posts are 
fastened on the outside of the steel 
members and are let in between the 
channel flanges. A wood member 
along the belt rail and a wood in- 
termediate rail are fastened on the 
outside of these fillers. The outside 
lower panels are is-in. plywood ma- 
terial and are screwed and glued to 
the wood rails and posts. In general 
appearance, with the exception of 
the lack of rivets, the completed side 
resembles a steel plate after it is 
painted. 

A lower side-sill angle 23 in. x 


Are Made of Plywood Fastened to Wood 


23 in. x *% in. forms a support for 
the cross sills. It will be noted in 
connection with the type of construc- 
tion employed that an over-all width 
of 9 ft. allows the use of the com- 
paratively thick wall section adopted 
without interfering with the provi- 
sion of ample aisle and seat width. 

The customary upper sash is con- 
siderably modified on these cars. No 
letterboard is used. A continuous 
panel of ys-in. plywood is glued to 
the side posts between the roof line 
and the top of the lower sash, and 
rectangular cast aluminum frames 
containing glass openings about 8 in. 
x 14 in. are set into this plywood 
panel between each pair of side 
posts. The glass in these frames is 
arranged to slide horizontally. This 
enables a ventilating opening to be 
provided. This arrangement is dis- 
cussed more fully in another chapter 
dealing with ventilation. 

The underframe structure also 
presents an interesting feature in 
that the cross-sills are set at rela- 
tively infrequent intervals compared 
with general practice, and a pair of 
double channel center sills are run 


the length of the car to support the 
8-in. lower cypress floor which is 
laid crosswise and upon which a 
layer of s-in. insulating material 
and then an té-in. tongue and groove 
oak floor is laid longitudinally. An 
accompanying illustration shows de- 
tails of the underframe structure. 


NEW STRUCTURES COMMON TO 
INTERURBAN AND CITY CARS 


Progress in light-weight inter- 
urban car design has resulted in the 
employment of a number of different 
types of construction. Although 
there is nothing about these newer 
designs which inherently limit them 
to use in interurban service, they 
were originally developed for that 
use. Application of these same gen- 
eral designs to city cars has already 
been made successfully in a number 
of instances. This applies particu- 
larly to the curved side development 
which was described in detail as 
applied to single-truck city cars, and 
which with some slight modifications 
has also been. incorporated in both 
light-weight double-truck interurban 
and city equipment. 
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Cross-Section of Minneapolis Car Shows 
Channel Side Post Construction 


In the study of these designs, an 
outstanding structural practice which 
seems to be rapidly gaining favor, 
and which is applicable to the con- 
struction of both curved side and 
straight side cars, is that of carrying 
an independent self-suporting roof 
structure upon four substantial 
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corner piers. These are further re- 
inforced by carrying a continuous 
post structure of either channel or 
angle section across the car con- 
tinuously from side sill to side sill 
at either the bolsters or end sills. 
The side window posts are then 
made of either light wood or pressed- 
steel members carried between the 
letterboard and the belt rail, and 
acting primarily only as guides for 
the window sash. From the corner 
piers a vestibule top plate firmly 
anchored to the piers is carried out 
to the vestibule corner posts and 
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side frame construction. Short T- 
shaped ribs extending between the 
sill and the belt rail are curved into 
a slightly convex form. A paneling 
material vs in. thick, made up of a 
plywood core with a very thin layer 
of steel applied to both sides with 
waterproof glue, is then riveted in 
place to the outside of the framing 
members with hot rivets applied 
through steel battens on the outside 
of the panels. The side posts are 
then formed of very light, deep, 
sheet metal channels riveted to the 
belt rail and letterboard. An accom- 
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Eastern Wisconsin Light-Weight Interurban 


Car Show New Arrangement with T-Side Post Construction 


assists the side knees in the support 
of the platform. 

With the type of construction de- 
scribed, the roof is usually built as a 
unit structure and is set on top of 
the four corner piers and properly 
fastened in place. Applications of 
this type of construction are illus- 
trated in accompanying pictures of 
car frames that are built along these 
lines. 

An application of the corner panel 
type of construction to a straight 
side, light interurban car built for 
the Eastern Wisconsin Electric Com- 
pany is also shown in an accompany- 
ing picture. 

The light-weight interurban cars 
of the Youngstown & Suburban Rail- 
way are built with the corner pier 
design and a very unusual type of 


panying view of the assembled steel 
frame illustrates the type of con- 
struction used. 


DEVELOPMENTS IN THE USE OF 
BETTER MATERIALS 


The construction methods described 
in the forgoing matter have included 
primarily those outstanding features 
which have been adopted by various 
properties in building new equip- 
ment. In addition a great many ex- 
perimental studies are being made 
for the purpose of determining the 
possibilities of using new materials. 
The study of new materials and of 
new applications for old materials 
is after all one of the primary func- 
tions of the car designer. Reduced 
weight without impaired strength, 
freedom from corrosion and min- 
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Side View of Eastern Wisconsin Electric Company Light-Weight Interurban Car Shows Appearance 
of Straight Side with Wide Corner Panels 


imum maintenance are objectives 
well worth striving for. 

Monel metal and various forms of 
non-corrosive steel are being tried 
for various purposes. In addition to 
making light pressed sheet metal sec- 
tions more suitable for car structural 
elements, the use of this class of 
material for outside finish on cars 
prevents deterioration. It is being 
tried on an experimental car in 
Dayton as a side sheet material 
to save paint costs and improve the 
appearance of the car. 

Non-corrosive steels have been re- 
cently receiving a considerable 
amount of attention. There are a 
number of products available in 
which the non-corrosive qualities of 
pure iron are utilized. Although such 


Steel Frame on Youngstown & Suburban Cars. 


materials are generally slightly in- 
ferior for structural purposes, they 
have a wide field of application for 
such car parts as dash iron, mold- 
ings, post caps, anti-slip treads, 
splash guards, etc. P 

The use of copper-bearing steel 
has been studied by some engineers 
for car purposes and some of the 
steam railroads have conducted ex- 
haustive tests to determine its ad- 
vantages. There does not seem to 
be a general agreement as to the 
advantages of the copper content. In 
some instances it has been reported 
that the results obtained with such 
material were not an improvement, 
from the standpoint of corrosion, 
over the ordinary grades of commer- 
cial steels. Some engineers have 


Roof is Carried on Corner Panels, 
Steel-Covered Plywood Side Sheets Are Riveted Through Battens on Outside 


held that the copper content act- 
ually increases the rate of corrosion 
due to the local galvanic action which 
is said to occur between the two 
metals. 

“Stainless” steel, although quite 
high in cost, has been considered in 
connection with car construction. It 
would seem that for such parts as 
pressed steel posts, and even for 
letterboards of light section and in 
some cases for side sheets, it may 
have a possible field of application. 

Aluminum in its various forms 
and alloys is rapidly becoming an im- 
portant material in car construction. 
Its use for stanchions and grab han- 
dles has become fairly common. For 
this purpose it may be obtained in 
the form of a hard drawn alloy which 
is quite rigid. For electrical con- 
duit, where it has been applied to a 
considerable degree, it may be ob- 
tained in an annealed form. 

Two difficulties have been en- 
countered with the use of aluminum. 
For long unsupported stanchions it 
is found that the 1l-in. size is not 
quite stiff enough for the service and 
consequently it is usually better prac- 
tice to-use 14-in. pipe size for this 
purpose. It is also found that al- 
though aluminum retains a fairly 
good finish after continuous use and | 
eliminates the necessity for painting 
stanchions and railings, it does tend 
to blacken the hand of a passenger. 
By careful cleaning after installation, 
this difficulty can, to a certain degree 
at least, be overcome. 

At least one entire installation of 
aluminum air pipe has been made. 
On a sample car built in Chicago, 
all the piping installed was of this 
material. There was some difficulty 
experienced in cutting threads and 
it was also found difficult to pull the 
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pipe up tight enough to hold the air, 
without frequently breaking the pipe 
off at the threads. Some trouble was 
anticipated due to the effects of 
vibration, but so far, after nearly 
two years of service, no serious diffi- 
culty has developed. 
were taken to prevent corrosion due 
to local galvanic action, where the 
pipe enters steel or iron fittings, by 
painting the threads with heavy in- 
sulating varnish instead of the cus- 
tomary pipe fitting compounds. 
There is a wide field for the ap- 
plication of aluminum in other forms. 
Both in the form of castings and 
of rolled sheets its alloys have been 
successfully heat-treated to give 
really surprising physical properties. 
In the form of an alloy known as 
“Duralumin,” rolled sheet aluminum 
is available in heat-treated form 
and it develops a tensile strength of 


Precautions’ 
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manent molds, heat treated and pol- 
ished, aluminum takes a brilliant and 
permanent polish. It has been uti- 
lized to a wide extent for automobile 
hardware and is receiving a consider- 
able amount of attention and study 
in connection with similar uses in 
street car body construction. 

Seat frames, heater cases, grab 
handle sockets, door engine castings, 
motor junction boxes and many other 
parts have been successfully made 
of this material in either sheet or 
cast form. On a recent lot of cars 
in Chicago, the controller frames and 
tops were made of aluminum at a 
saving of 150 lb. per car and no in- 
crease in cost. On the recent lot 
of single-truck safety cars built for 
the Kentucky Traction & Terminal 
Company aluminum step castings 
and operating arms were applied. 

Some difficulty has been experi- 


Curved Side Steel Frame Assembly Shows Construction of Corner Piers with Steel 
Channel Vestibule Top Plate 


50,000 to 60,000 lb. per square inch, 
which is ample for many car struc- 
tural requirements. The material in 
this form is an alloy of copper, mag- 
nesium, manganese and aluminum, 
containing approximately 3 to 44 per 
cent copper, 0.4 to 1 per cent mag- 
nesium, 0 to 0.7 per cent manganese 
and the balance aluminum, with some 
slight traces of iron and silicon in 
the form of impurities. There is no 
question but that the ultimate pro- 
duction of this class of material in 
the form of heat-treated rolled sec- 
tions will have a considerable ap- 
plication for car structural purposes. 

Aluminum in a considerable range 
of alloys is available for castings, and 
these are being applied quite gen- 
erally and:to a constantly increasing 
extent for car body construction. 
The castings may be heat treated, and 
in that form develop physical prop- 
erties which enable this material to 
be substituted for brass and in some 
cases even malleable iron, for many 
purposes at considerable saving in 
weight. When produced in ‘per- 


enced in machining aluminum and it 
is difficult to tap holes. Also, for 
door engine castings or other parts 
that are required to hold air pressure 
some trouble from porousness is 
sometimes encountered. This, how- 
ever, is largely a matter of using 
proper alloys and getting correct 
foundry practice. 

Aluminum pipe and conduit fittings 
are now available and several of the 
large conduit fittings manufacturers 
can supply almost any of their prod- 
ucts in this material. Interior enam- 
eled aluminum tubing has been ap- 
proved by the underwriters for 
conduit work and has been applied to 
a considerable extent for this purpose. 

The Chicago Surface Lines has in- 
stalled 14-in. aluminum pipe on recent 
cars to carry motor control cables 
under trapdoors. The material seems 
to be entirely satisfactory for the 
purpose. 

Application of aluminum as a side 
sheet material has been made to a 
considerable extent in bus body con- 
struction, but there is a limitation 
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to its use for street car bodies due 
to the difficulty of properly fastening 
it to a steel frame. The use of hot 
rivets is desirable from the stand- 
point of securing a permanent and 
rigid structure, but the danger of 
corrosion and difficulty in fabrication 
make this form of construction un- 
desirable. With a type of framing 
similar to that described for the 
Minneapolis sample train construc- 
tion, in which the outside panels are 
fastened to wood, aluminum side 
sheets could probably be used. 

The developments in plywood and 
in plywood with steel or some other 
similar material on the outside open 
up a wide field of possible applica- 
tions. This material was first de- 
veloped during the war in connection 
with airplane fusilage construction, 
and depends for its success as a 
structural material on the use of a 
waterproof glue. As a roof material 
it is very substantial, and in 4-in. 
thickness for this purpose is con- 
siderably stronger than the custom- 
ary 2-in. poplar tongue and groove 
sheeting material. As side lining or 
as the plate of a girder, it forms 
a very stiff and rigid structure. For 
car roofs it has been applied in the 
form of large panel sections. In the 
case of a sample single-truck car 
built in Chicago it was scarfed and 
glued in one continuous panel. 

One limitation in the use of ply- 
wood, or of plywood faced with steel, 
is the difficulty of fastening it suc- 
cessfully to. a steel frame. On the 
light-weight interurban cars built 
for the Youngstown & Suburban 
Railway this material was formed to 
the shape of the curved side: struc- 
ture and was then fastened to the 
steel framing with hot rivets. In 
order to accomplish this, however, it 
was necessary to apply steel, battens 
on the outside to form a support for 
rivet heads. | This presents a rather 
unsatisfactory fabrication problem 
and has limited the more general use 
of plywood material. The develop- 
ment of more satisfactory methods 
of application in car construction 
would undoubtedly open» up a much 
wider field for its utilization. 

The constantly widening supply of 
materials opens many opportunities 
for future development of car con- 
struction. Reduced weight with in- 
creased strength and simplified con- 
struction with decreased cost are 
being obtained as more and more ap- 
plications for new materials are 
found almost daily. 
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Car Lighting, Heating and Ventilating 


Look to the Comfort that the Passenger Senses 
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‘| NHERE are few factors con- 
nected with the subject of car 
design that have a more direct 

effect on the comfort of passengers 
than the performance of the lighting, 
heating and ventilating equipment. 
There are also few elements in the 
design which are called upon to give 
satisfaction under a wider range of 
conditions, or where the performance 
of the apparatus is more difficult to 
control. The provision of attractive 
and satisfactory illumination in a 
moving and vibrating car structure 
with low headroom is a_ subject 
which requires careful study and in- 
telligent treatment. The combined 
requirements of keeping passengers 
‘comfortable in cold weather over 
long rides on interurban cars or on 
city cars where doors are being 
opened frequently, and at the same 
time providing satisfactory ventila- 
tion for the cosmopolitan multitudes 
who are handled by city transporta- 
tion systems, constitute a situation 
which taxes the ingenuity of the car 
designer. 

Both operators and manufacturers 
have been and are very much alive 
to the situation and to the possibili- 
ties which it presents from the stand- 
point of improving the service and 
providing for greater passenger 
comfort. 


DEVELOPMENT IN LIGHTING 
EQUIPMENT - 


The greatest single step in ob- 
taining better car illumination which 
has been made since the invention 
of the incandescent lamp has been 
the development of the tungsten 
filament to a point where it is 
suitable for operation under the con- 
dition of extreme vibration encoun- 
tered on a moving car. Develop- 
ments of units in larger sizes, and 
the design of reflectors and suitable 
holders for street car service condi- 
tions, have made possible the more 
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The trend of lighting prac- 
tice and experience as to 
what makes for good and 
bad lighting. The advan- 
tages and disadvantages of 
various lighting systems. 
Heating development discus- 
sion gives details of some 
altogether new designs of 
both hot air and _ electric 
heating equipment and tells 
why future equipment will 
place the heaters in the floor. 
The treatment of the prob- 
lem of ventilation shows how 
the psychological require- 
ments may be met in arch 
roof cars. Recent improve- 
ments in heater control to 
conserve energy consump- 
tion are also noted 
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Holders Designed to Prevent Shades 
. Dropping Out 
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scientific applications of the already 
highly efficient tungsten lamp. Re- 
cently completed tests have demon- 
strated that still further progress 
may. be expected in the immediate 
future. The application of large 
capacity units of nitrogen-filled 
tungsten lamps to railway car re- 
quirements, which has in the past 
presented. several outstanding diffi- 
culties, may in the near future be 
expected. 

The work of developing proper 
installations for car lighting has 
been carried on by many railway 
properties. In Cleveland this sub- 
ject received very careful attention 
and study, which resulted in the 
adoption of the center lighting ar- 
rangement with large units and 
opal-type glass reflectors. 

In Chicago and many other cities 
investigation of the effect of head- 


lining colors on the general illumina- 


tion produced with a given lamp 


installation resulted in the change 


some years ago of the headlining 
color from a comparatively dark 
shade of green to a light shade of 
buff. It was found that an approxi- 
mate increase in illumination at the 
reading plane of 40 per cent resulted 
from this change in color. Likewise 
on many other properties study of 


the subject has resulted in the adop- | 


tion of modern illuminating installa- 
tions. 

One of the important activities 
which have led to improvements in 
car illumination has been the devel- 
opment by several manufacturers of 
types of glass shades and holders 
which are suitable to car operating 
conditions and which can be relied 


_upon from the standpoint of passen- 


ger safety and maintenance cost. 

In the search for proper illumi- 
nating installations on street cars 
it was realized early that illumina- 
tion design involved an appreciation 
of certain fundamental principles. 
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One of the most important of these 
is that intensity is not the sole meas- 
ure of proper lighting. Modern in- 
stallations are designed to eliminate 
the uncomfortable effect of a direct 
or reflected glare in the eyes of the 
passenger. At the same time the de- 
signer has had in mind the merchan- 
dising and sales value of brightly 
illuminated cars. That there is an 
attractiveness and advertising value 
in bright illumination has been well 
recognized by most operators and 
there has therefore not been a 
tendency to cut down the amount of 
illumination provided to the mini- 
mum generally considered as_ fair 
illuminating intensity from the 


standpoint of vision. The economies 
made possible by the development of 
more efficient lighting equipment 
have in general been put into ob- 
taining the merchandising advan- 
tages of cars that are better and 
more brightly illuminated. 

In the selection of a given type of 
iUluminating installation a number 
‘of considerations are encountered 
and it may therefore be of interest 
to summarize here briefly some of 
the principles and factors which have 
been considered and developed by 
those properties which have been in 
a position to study the problem. 


ELEMENTS TO BE CONSIDERED IN 
LIGHTING DESIGN 


The elements to be considered in 
the design of a car lighting installa- 
tion may be listed as follows: 

Intensity of illumination at the 
reading plane; direct glare, reflected 
glare, shadows; favorable appear- 


ance of the car interior; mainte- 
nance. 

The degree of illumination pro- 
vided by any installation must at 
least be such that newspapers or 
other printed matter may be read 
without undue eye strain under the 

~ 


Platform Coates 


6 


Wiring Diagram for Single-Circuit Lighting 
with Extra Lamp and Selector Switch 


Left—Example of Side Lighting with Small 
Lamps and Deep Shades in Cars of San 
Francisco-Oakland Terminal Railway. Note 
Close Spacing of Lamps. Right—Combined 
Lighting and Ventilating Fixture Used in 
Cincinnati. 
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Candle-Power Regulation and Performance 
Curves for Mazda “B” Street 
Railway Lamps 


difficult conditions encountered on a 
moving car. A value of between 4 
and 5 foot-candles has been generally 
taken to represent good practice. 
The most frequent cause of bad 
lighting in cars is the presence of 
direct glare. Because of the limited 


height available, as compared with 


the ordinary room, the brilliantly 
lighted lamps in a car are within the 
direct line of vision of the great 
majority of passengers. The general 
effect of glare may also be obtained 
even where glass reflectors or 
shades are installed, as the result of 
too great a contrast between the 
bright light source and a compara- 
tively dark background or _ head- 
lining. 

Uncomfortable results may be ob- 
tained from reflected glare when im- 
proper types of reflectors are used 
over the lamps. The eyes are espe- 
cially sensitive to light rays from 
below. Reflectors which do _ not 
properly diffuse the beams of light 


allow them to strike the reading sur- 
face in such a manner that they are 
reflected back into the eyes of the 


passenger. A brilliantly polished or 
shiny headlining will also sometimes 
give the bad effect of reflected glare. 

The lighting installation must pro- 
vide for the elimination of shadows. 
This applies not only to shadows cast 
by the body of a seated passenger, 
but also to the elimination of shad- 
ows from passengers standing in 
the aisle. Too great a spacing of 
large light units installed along the 
center line of the car is the most 
frequent cause of this defect. 

The importance of obtaining a 
pleasing appearance of the car in- 
terior requires the avoidance of any 
form of opaque reflector. In addi- 
tion, the combination with a proper 
lighting installation of suitable 
colors for both the car walls and 
headlining is necessary in order to 
obtain the best results. 
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Light Distribution Curves for 94-Watt Mazda Lamps in Cleveland Car 
Show Variations in Illumination 


The vibration encountered on a 
moving car makes the item of main- 
tenance cost of illuminating equip- 
ment one to be carefully considered. 
‘It is this factor which has been the 
‘primary deterrent from obtaining 
general adoption of modern lighting 
installations. Not only is the ques- 
tion of breakage and renewal of 
lamps and reflectors involved, but 
also the element of cleaning cost be- 
comes of importance in connection 
with the use of any form of glass 
shade. The increased liability of 
personal injury from the use of de- 
fective shades or holders is also an 
important item to beconsidered. Itis 
suggested that the art of car light- 
ing has now developed to the point 
where further experimenting might 
well be done with indirect lighting 
equipment with the lamps and reflec- 
tors concealed along the two sides of 
the headlining. The fact that the 
light pockets collect dust should not 
deter us from getting the fine effect 
possible, when this drawback is so 
easily corrected. 

The various types of lighting in- 
stallations in use may be roughly 
divided into two general classes, 
namely, center lighting or side light- 
ing. In some cases a combination 


Left—Arrangement of Air Intake Ducts Arcund 
in New York Subway Cars Help to Solve Difficult Ventilating Problem 


of these two methods has been used 


as designers have sought to obtain 
better light distribution and the 
elimination of shadows. 

Center lighting has the advantage 
of simplicity in wiring and reduced 
installation cost. By the use of 
proper reflector equipment and the 
avoidance of too large a spacing be- 
tween lamps, it has given very 
satisfactory results from the stand- 
point of lighting intensity and dis- 
tribution. This system lends itself 
readily to the use of large lamp 
units with reflectors. By the use of 
such large units the number of out- 
lets is reduced, adding further to the 
saving from simplified wiring. 

There are other advantages in 
favor of this plan. One of the most 
costly items connected with car 
lighting maintenance is the factor 
of stolen lamps, and although vari- 
ous forms of lock sockets have been 
designed and applied with varying 
degrees of success, the use of larger 
lamp units largely eliminates this 
difficulty. This is due to the fact 
that the large units are not so readily 
applicable to other uses. The num- 


ber of lamps to be handled and the 


consequent loss from breakage also 
should be less with large lamps. 


Heaters as Used in Chicago. 
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This is further influenced by the 
heavier and more rugged filament in | 


the larger lamp. 

From the standpoint of the desira- 
bility of shades or reflectors for ob- 
taining pleasing effects, the large 
units have an additional advantage. 
Since the cost of shades and holders 
is a material item an installation 
which reduces the number required 
is a desirable arrangement. This 
advantage also applies relative to the 
maintenance and cleaning of shades. 

There are, however, certain disad- 


vantages connected with the use of | 


large lighting units spaced down the 
center of the car. In order to pro- 
vide auxiliary lighting for signs, 
headlights, doors and__vestibules 
where large unit lamps are not neces- 
sary, one or more circuits of small 
lamps must be used. This immedi- 
ately introduces two different sizes 
of lamps to be carried in stock. The 


larger lamps are also considerably 


higher-in cost per unit, and careless- 
ness in handling at carhouses soon 
causes their use to be very expensive. 

Still another disadvantage in the 
use of large units is that the failure 
of one lamp, by putting out the 
circuit, leaves all or a large part of 
the car body in darkness. This pos- 
sibility is usually provided for by 
the installation of an auxiliary lamp 
which normally is not used, but 
which can be thrown into the circuit 
by means of a selector switch to re- 
place the burned out lamp. The 
selector switch is arranged so that 
the auxiliary lamp is quickly shunted 
around the defective one by turning, 
the handle of the switch from con- 
tact to contact until the defective 
unit is located. 

The necessity for such a switch 
adds considerable wiring and nulli- 
fies to a certain extent at least 
the simplification in wiring obtained 
by spacing the lights down the 


Right—Ceiling Fan 
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center of the car. The auxiliary 
lamp also represents a large extra 
unit to be carried in the car, and 
requires that defective lamps be 
promptly replaced through frequent 
inspection or careful reporting by 
train crews to avoid the entire car 
being left in darkness when a sec- 
ond lamp fails. The failure of two 
lamps in any trip will leave the car 
in darkness even when care is exer- 
cised in replacing promptly all de- 
fective lamps. When a number of 
circuits of smaller units are used this 
difficulty is avoided by arranging 
the circuits so that failure of one 
lamp still leaves fair illumination. 
Each system therefore has its ad- 
vantages and disadvantages, but the 
requirement of affording comfort to 
passengers by the provision of 
proper shades or reflectors tends to 
favor the larger-unit, center-lighting 
arrangement. The tendency seems 
to be toward the adoption of this 
form of installation on a large pro- 
portion of the recently constructed 
cars where reflectors are installed. 


HEATING AND VENTILATING 


Recent progress in the design of 
heating and ventilating installations 
and in the development of apparatus 
by manufacturers has been largely 
due to a gradual awakening of the 
industry to an appreciation of the 
fundamental principles involved in 
meeting the perplexing combination 
of conditions and the apparently op- 
posing requirements presented by 
the general problem. By careful 
study and experiment the factors 
which have the greatest direct bear- 
ing upon passenger comfort have 
been determined, and apparatus has 
been developed for controlling these 
factors and for properly co-ordinat- 
ing the operation of the heating 
and ventilating installations. 

It has been found that although 
the temperature within the car is a 
general measure of the total amount 
of heat supplied and the CO, content 
of the air is a measure of the total 
quantity of air supplied, the tem- 
perature within the car body is not 
an accurate measure of the comfort 
provided for the passenger by the 
heating system, ror is the CO, con- 
tent an accurate measure of the 
actual effect produced by the ven- 
tilating system. Experience has 
demonstrated that the provision of 
much less heat in the proper manner 
and the interchange of much smaller 
volumes of air, but with equipment 
arranged with more attention to the 
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effects produced, will give eminently 
more satisfactory results. 


PROGRESS IN VENTILATION 


The primary disadvantage in the 
arch roof type of car construction 
which has probably had the greatest 
effect in retarding its rapid uni- 
versal adoption has been the psycho- 
logical effect of the arch roof on 
the passenger’s judgment of the effec- 
tiveness of the ventilation. The arch 
roof with a comparatively low ceil- 
ing height produces an impression 
of “stuffiness” regardless of what 
the actual air conditions may be. A 
comparatively high car temperature 


‘tends to increase this effect, while 


a lowering of the temperature tends 


‘to decrease it. 


Study and experiment have demon- 
strated that it is the introduction 
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of small quantities of fresh air, or 
rather cool air, in such a way that 
it strikes the faces of passengers, 
that gives the impression of good 
ventilation in monitor deck cars. It 
has further been demonstrated that 
it is the lack of this cold air which 
generally produces the unfavorable 
impression of the ventilation in arch 
roof cars, even when the actual air 
condition measured in terms of CO, 
content may be much better than in 
a monitor deck car where the ven- 
tilation would be judged good. 
Several ingenious and _ effective 
devices and construction methods 
have been introduced during recent 
years to overcome this unfavorable 
result of arch roof construction. A 
compensating type intake, similar in 
appearance to the other ventilators 
which are used for exhausting air 
through the roof, is so arranged that 
by means of a movable vane provided 
in the ventilator an automatic ad- 
justment for car speed is made so 
that an approximately fixed volume 
of outdoor air is allowed to enter the 
car near the front end regardless of 
the speed. This cold air is then de- 
flected as it enters, so that it spreads 
back and diffuses under the head- 
lining and gradually reaches the 
breathing zone and the faces of pas- 
sengers. In this way the stimulat- 
ing effect of cool air directly in 
contact with the face produces the 
effect of good. ventilation, and the 
compensating feature of this device 
prevents obtaining unpleasant chill- 
ing draughts at high car speed. 
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Several arrangements have been 


devised for providing small movable 
sash in the arch roof car which give 
the same results as are obtained in 
the monitor deck construction. One 
of the more common forms of con- 
struction is to arrange the top side 
sash so that it is hinged at the bot- 
tom and can be tilted in at the top 
through a small angle, to form a 
ventilating opening. Side guards 
are provided at either end of this 
tilting sash to deflect the incoming 
air upward and prevent objectionable 
direct draughts. 

Another method which is repre- 
sented by the type of construction 


the passenger’s body. The most 
extensively used systems operating 
on this principle are the “vacuum” 
type and the “blower” type. 

In the vacuum system an air duct 
is arranged between the car head- 
lining and the roof, opening through 
registers to the interior of the car 
body. A blower fan mounted under 
one hood and inclosed in an appro- 
priate housing is designed to draw 
air from the end of the duct and 
exhaust it through louvers provided 
in the vestibule hood. Outside air 
was at first drawn into the body 
through holes located in the car 
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urban cars, the provision of special 
intakes may in some cases be neces- 
sary to obtain proper distribution. 

The usual blower arrangement is 
a combined system for heating and 
ventilating, in which the blower is 
not only utilized for producing a 
circulation of air, but is also used 
to distribute the heat from a coal 
fired or electric heating unit located 
at some one point in the car. In such 
an installation the ventilation is pro- 
vided incidental to the matter of 
getting proper heat distribution 
throughout the car. 

An outstanding difficulty in pro- 
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general result of allowing small 
quantities of cool air to enter the car 
directly. They produce generally 
the same effect that is obtained from 
the deck sash construction on moni- 
tor deck cars. It is probable that 
a still further extension of the 
lighter weight arch roof construction 
will result from a further develop- 


ment and perfection of these recent - 


ventilating improvements. 

The difficulty with the original 
ventilating systems which were in- 
stalled was that such systems were 
designed for the purpose of produc- 
ing relatively large interchanges of 
air, and of combining the ventila- 
ting system with the heating system 
so that the “fresh” air would be 
heated before coming in contact with 


floor. This arrangement was quickly 
demonstrated to be very unsatisfac- 
tory due to the large amount of dust 
which was drawn into the car. As 
a result of this experience, and still 
with the idea in mind that the large 
quantities of incoming air should 
be preheated, some cars were con- 
structed with intake louvers in the 
side girder, which opened into care- 
fully constructed sheet metal hous- 
ings entirely inclosing the electric 
heaters. Careful tests have demon- 
strated that with any such fan sys- 
tem or with the “aspirator” type of 
exhaust ventilators, there is usually 
ample provision for air intake around 
doors and sash, even with storm 
sash in place. Under the conditions 
encountered on high speed inter- 


ventilation in a car 
is that the condition 
of the air is largely 
judged by the pas- 
sengers through the 
sense of smell. The 
odors resulting from 
a large number of 
people in a compara- 
tively limited  in- 
closure tend to produce, through 
the unpleasant effect on the sense of 
smell, a mental predisposition to 
judge the air “stuffy.” This is par- 
ticularly true when the air is not 
maintained in a sufficient state of 
motion so that this fact is definitely 
felt by the passengers. This is one 
of the most difficult factors to handle 
in connection with car ventilation. 
The presence for a comparatively 
short period of a few passengers 
who have partaken of garlic, for 
example, or who represent members 
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of that portion of our population 
Who are said to receive a bath twice 
during their lives, namely, at birth 
and at death, will quickly put the 
car atmosphere in a very uncom- 
fortable condition for succeeding 
passengers, regardless of how low its 
CO, or bacteria content may be. 

In addition to the methods which 
are used for the purpose of obtain- 
ing air dilution and interchange, it 
would seem, on consideration of this 
phase of the matter, that railway 
operators might also find certain 
applications for some of the various 
devices that have been developed to 
overcome unpleasant odors in build- 
ings, under conditions where the 
congregation of large numbers of 
people in one inclosure makes it 
otherwise impossible to prevent a 
“stuffy” sensation by the mere sup- 
ply of large quantities of outside air. 
The use of some form of deodorizer 
or perfumer seems to be at least 
worthy of experiment in connection 
with this difficult problem in car 
ventilation. 


The human body is at all times 
radiating heat and giving off mois- 
ture through the skin, and unless the 
combination of temperature and 
humidity of the air in any inclosed 
space is such as to allow the main- 
tenance of a normal rate of evapora- 
tion and radiation, a feeling of dis- 
comfort will result. Where other 
methods in themselves will not pro- 
duce the desired result, or where 
particularly difficult conditions make 
it impossible otherwise to provide 
effective ventilation, it is possible by 
simply agitating the air contained in 
a car with a fan greatly to improve 
the situation. In this case the 
agitated air, coming in contact with 
the skin, more rapidly absorbs bodily 
heat and moisture than’ when it is 
stationary. 

A very good example of the in- 
stallation of fans for ventilation 
is that in the New York sub- 
ways. Although the combination of 
conditions. encountered there is par- 
ticularly difficult to handle, and 
while the ventilation results that are 
obtained may not be held up as an 
example of the ideal, there is no 
question but that the simple expedi- 
ent of installing these fans has very 
greatly helped matters. 

Under certain conditions encoun- 
tered on heavily loaded city surface 
cars a modification of this arrange- 
ment, consisting of several small, 
comparatively low speed fans, set up 
into recesses in the headlining for 
use during extreme rush hour condi- 
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A New Type of Inclosed Heating Element Is Made of a Helical Wire Coil Inserted in an 


Insulating Tube and Then Tightly Compressed in a Metal Covering. 


It Has 


Been Provided with a Light Rugged Case Designed for 
Mounting on the Car Floor 


tions, might give more satisfactory 
results at less cost of installation 
than some of the more elaborate 
blower systems which have been used 
in the past. With this form of 
installation the required air inter- 
change could be provided with exist- 
ing types of natural exhaust ventila- 
tors, and the auxilliary fans would 
be used only when the car was 
heavily loaded. 

It may be profitable to summarize 
here the primary function which 
must be performed by a proper ven- 
tilating system, from the standpoint 
of adequately providing for passen- 
ger comfort. The system must 
maintain the air within the car in 
a sufficient state of motion to insure 
proper radiation of bodily heat and 
moisture. Its efficacy may be in- 
creased by the introduction of small 
quantities of cool air in such a man- 
ner that the invigorating effect of 
such air in contact with the skin of 
the face will be produced, without 
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the volume becoming so great as to 
produce “chilling” of the entire 
body. A sufficient rate of air inter- 
change and dilution within the car 
must be provided to carry off the ob- 
jectionable odors resulting from a 
large number of people in a com- 
paratively small space that is en- 
tirely inclosed. 


THE SELECTION AND INSTALLATION 
OF CAR-HEATING SYSTEMS 


Just as the problems of ventila- 
tion may be said to be physical 
rather than chemical, so also may 
the problem of heating be said to 
be as much a matter of proper dis- 
tribution and:control as of the main- 
tenance of high enough tempera- 
tures. Modern practices and ap- 
paratus show a gratifying recogni- 
tion of the importance of control, 
but there is still a great deal of work 
to be done in connection with the 
matter of proper distribution. 

The type of heater used by various 
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properties is’ determined largely by 
the conditions existing on the indi- 
vidual property, consideration of 
first cost as well as maintenance and 
operating costs, the type of service 
in which the car is used, and the cli- 
matic conditions existing in the dis- 
trict in which the property is lo- 
cated. The relative advantages of 
coal and electric heat are largely de- 
termined by these conditions. A 
northern location in which long and 
severe winters are experienced tends 
to favor the coal heater on the basis 
of economy. Likewise, limited 
power supply feeder capacity, or a 
high cost for electrical energy, tends 
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adding the coal heater when the 
temperature becomes so severe that 
an excessive capacity would be re- 
quired in the electric heaters to 
maintain the car in a comfortable 
condition. 

There have been a number of im- 
portant developments in the design 
and manufacture of heating equip- 
ment. The increasing availability of 
high grade resistance wires which 
allow the construction of inclosed 


heating elements for operation at 
comparatively high wire tempera- 
tures have resulted in the develop- 
ment of several types of inclosed 
One of the difficul- 


heater elements. 
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case is also largely reduced with the 
armored or inclosed type of unit. A 
recently perfected type of inclosed 
heater is designed with a helical coil 
inserted in a porcelain tube and then 
covered with a metal case which is 
tightly pressed over the completed 
assembly. 


A NEW DEVELOPMENT IN HoT 
AIR HEATING 


An interesting development in coal 
heaters has been made in Minne- 
apolis. Here the heater is carried 
under the floor of the car. With a 
draft from below the smoke pipe is 
carried across under the floor and 
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Coal Heater Developed in Minneapolis Installed Under the Car Floor 


Warm air ducts along the truss planks distribute the heated air 


through the body. Vertical stacks in the 


ear body help the circulation and distribution. The smoke travels 


to favor this type of heater. Elec- 
tric heaters have the great advan- 
tage of cleanliness and freedom from 
fire risk, together with flexibility of 
control and ease of regulation as well 
as freedom from odors or coal gas. 
In some few instances both coal and 
electric heaters have been installed 
with the object of utilizing the coal 
heater during the periods of extreme 
temperature so as to avoid adding 
the maximum electric heater load to 
that required for power. In other 
cases, particularly on high speed in- 
terurban lines, an installation of 
both coal and electric heaters has 
been made for the purpose of 
utilizing the electric heater during 
days of moderate temperature and 


front corners of the 


ties experienced with this type of 
element has been to obtain an insu- 
lating material which would stand 
the high temperatures developed on 
the interior of the unit without de- 
terioration and without the forma- 
tion of conductive gases which pro- 
duce destructive short circuits. The 
advantages of an inclosed type heat- 
ing element are obvious. The in- 
closure of the wire within a rigid 
covering or case gives both better 
mechanical support and freedom 
from wire failures due to vibration, 
and also gives protection of the wire 
against mechanical injury and cor- 
rosion. The possibility of short cir- 
cuits and grounds due to materials 
getting into the perforated heater 


in a flue, inclosed in an air duct, across under the car and back 
to a longitudinal smoke pipe located under the side seat and then 
up through the roof at the rear. 


thence back and up, running hori- 
zontally under the longitudinal seat 
at one rear corner of the car in an 
appropriately protected duct to a 
vertical pipe leading overhead to a 
smoke hood on the roof. The heat 
radiated from the horizontal smoke 
pipe under the seats is allowed to 
enter the car through an expanded 
wire grill set into the front of the 
seat box. A sheet metal housing sur- 
rounds the stove and intakes lead up 
through the floor and terminate 
under two cross seats on the same 
side of the car on which the heater 
is located. A horizontal duct leads 
from the housing surrounding the 
stove up through the floor and along 
the truss plank to the forward cor- 
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ner of the car, where it rises verti- 
cally in the corner to a point just 
below the headlining. A second 
duct surrounding the smoke pipe 
leads from the stove housing across 
under the floor of the car to a sec- 
ond horizontal duct running the en- 
tire length of the car body on the 
opposite side from the stove. The 
rear end of this second horizontal 
duct terminates on the floor near the 
rear corner of the body and the front 
end turns up into a vertical stack 
in the same way as the duct on the 
opposite side of the car. The chim- 
ney action of the two vertical stacks 
in the front corners and the circula- 
tion produced by the heat from the 
stove causes air which enters at the 
floor intake under the two cross 
seats to move forward and up 
through the vertical stacks from 
which it then spreads into the car 
body. 

A portion of the air which crosses 
under the car in the duct previously 
described also finds its way back- 
ward into the rear end of the car. 
Openings are cut through the car 
lining under longitudinal seats to 
the sash pockets which have open- 
ings below to the outside, so as to 
produce both a fresh air supply and 
a circulation over the hot air ducts 
to help distribute the heat in the car. 
Accompanying illustrations show the 
appearance of the heater under the 
car and the arrangement of ap- 
paratus in and under the body. 

This same general arrangement 
of housing and ducts has also been 
utilized in an experimental installa- 
tion in Minneapolis for the purpose 
of conducting the energy lost in the 
control rheostat to the car body in- 
terior for heating purposes. It 
would seem that the Minneapolis 
type of coal heater construction 
would have material advantages for 
use in installations on interurbans 
where it is desired to have an auxil- 
iary coal heater available in connec- 
tion with the electric heaters as pre- 
viously mentioned. 


REDUCING PEAK LOAD BY CUTTING 
OFF HEATERS 


In connection with the subject of 
reducing peak power demand where 
electric heaters are used, an inter- 
esting experiment was conducted 
some years ago in New York and 
was described in the HLECTRIC RAIL- 
WAY JOURNAL of Aug. 17, 1918, on 
page 292. In this test the thermo- 
stat and car controller were inter- 
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locked so that the heat would be off 
when the power was on. Further 
investigation of the possibilities of 
such an arrangement might be war- 
ranted. A refinement of this idea is 
suggested on page 438 of the Sept. 
22, 1923, issue of the JOURNAL 
wherein it is proposed to use a re- 
lay to cut off the heaters during the 
accelerating periods. 

Since the advent of the self- 
ventilated motor, there is also avail- 
able a type of blower and potential 
heat source to which some attention 
may profitably be given. It is a well 
known fact that the effect of dust in 
poorly ventilated motors is the cause 


Location of the Coal Box and Heater Under 
the Floor on Minneapolis Cars. 


of some limitations in performance. 
Although the problem of maintain- 
ing a flexible duct connection to the 
car body is not at all a simple one, 
the possibilities of drawing dust-free 
air from the car body for mo- 
tor ventilation and discharging it 
through ducts built into the car 
floor or along the truss plank are at 
least worthy of mention in this age 
of progressive thought regarding car 
construction and operation. 


POSSIBILITIES FOR DEVELOPMENT IN 
ELECTRIC HEATING 


After the type of heater to be used 
has been determined upon, the re- 
sults which will be obtained may be 
largely affected by the way in which 
the heaters are installed. The gen- 
eral use of electric heaters makes 
possible certain advantages in the 
location of the heating unit which 
have not been generally recognized 
by either car designers or heater 
manufacturers. The practice has 
been to mount such heaters either 
along the truss planks of the car, 
under longitudinal seats, in longi- 
tudinal seat risers or upon the bulk- 
head or the vestibule dash. In any 
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of these mounting positions no pro- 
vision is made for warming the floor 
of the car. 

From the standpoint of passenger 
comfort, here is the opportunity for 
a desirable development. The avail- 
ability of inclosed type units and the 
further opportunity for the construc- 
tion of entirely inclosed housings for 
heaters which is possible by virtue 
of the high grade resistance wire 
coming into use make it practi- 
cable to develop a form of inclosed 
heater case which can be mounted 
directly on the car floor under cross 
seats and in recesses in the floor in 
front of longitudinal seats so that 
passengers can put their feet di- 
rectly on the heaters. It is common 
experience that a passenger clothed 
in outdoor wearing apparel will be 
more comfortable if he feels warmth 
at his feet, even with a reduced car 
body temperature. 

Electric floor heaters might be in- 
closed in cast aluminum housings 
which could be designed with ample 
strength to stand the service to 
which they would be subjected and 
which could be equipped with radiat- 
ing fins for the purpose of giving 
them increased wattage capacity. 
The possibility of greatly improving 
the effectiveness of the heater equip- 
ment by schemes such as this makes 
the development of such forms of 
heaters a much needed and desired 
undertaking. 

The usual form of forced-draft 
stove used for car heating purposes 
more nearly provides for proper 
floor temperatures than do the usual 
installations of electric heaters. 
Where the duct along the side of 
the car is arranged with outlet open- 
ings close to the floor surface, the 
floor itself is usually maintained 
in a fairly comfortable condition. 
Proper installation of such systems, 
however, must provide a hot air duct 
on either side of the car. Even with 
this arrangement no provision is 
made for the comfort of passengers 
standing in the aisle. 


FACTORS IN DETERMINING HEATER 
CAPACITY 


In determining the heater capacity 
required in a car, the temperature 
rise used in the calculation is fixed 
by the difference between the in- 
terior car temperature desired and 
the minimum outdoor temperature 
at which it is desirable or practicable 
to maintain this car temperature. 
The heat losses from a car consist of 
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two parts, namely, the heat radiated 
through the walls to the outside at- 
mosphere and that required to heat 
the incoming air for ventilation 
from the outside temperature to that 
desired on the interior. In calculat- 
ing heater capacity, consideration 
should be given to the amount of 
heat supplied by the passengers 
themselves. A normal adult passen- 
ger will supply at least 350 to 400 
B.t.u. per hour, and this heat will be 
effective for maintaining the desired 
car temperature. 

The heat lost through the walls 
of the car is a function of the differ- 
ence in temperature between the 
interior and the exterior, and of the 
total square feet of radiating area 
exposed to the outside atmosphere. 
The so-called radiation constant is 
a factor which represents the effect 
of the type of construction and ma- 
terial in the car structure upon the 
heat loss through the walls. For any 
given car structure, the quantity of 
heat lost to outside atmosphere is a 
constant for each degree difference 
between the interior and exterior 
temperatures, providing that condi- 
tions within the car remain compar- 
able. In otuer words, the total heat 
loss when the exterior temperature is 
0 deg. F. and the interior tempera- 
ture is 40 deg. F. will be the same as 
the loss when the exterior tempera- 
ture is 30 deg. F. and the interior 
temperature is 70 deg. F. 


DETERMINATION OF HEAT LOSSES 
BY RADIATION 


The radiation constant is usually 
expressed as the number of B.t.u. loss 
per square foot of exposed area per 
degree difference in temperature be- 
tween the interior and the exterior. 
Experiments have demonstrated that 
the interchange of large volumes of 
air through the comparatively small 
inclosed space represented by the in- 
terior of a car results in a move- 
ment of the interior air relative to 
the surrounding surfaces and causes 
a considerable variation in the heat 
loss for any given difference in tem- 
perature, as the volume of air drawn 
through the car is increased or de- 
creased. The accompanying curves 
represent this variation in the radia- 
tion constant for a conventional type 
arch roof car with 4-in. thick head- 
lining and steel side girders lined 
below the belt rail with wood 
panels for interior side lining. An 
accompanying set of curves also illus- 
trates the complete heat balance cal- 
culations for this car, and includes 


all of the factors which enter into 
the problem of heater capacity cal- 
culations. 

Operators who have studied the 
subject are rapidly coming to the 
opinion that some form of regulation 
of the car heater must be provided to 
prevent excessive car temperatures 
in mild weather. Too much heat is as 
uncomfortable as, or more uncomfort- 
able than, insufficient heat. The im- 
portance of proper regulation cannot 
be overstressed from the standpoint 
of passenger comfort. In addition the 
economies to be derived from the in- 
stallation of regulating devices in 
connection with electric heaters have 
been demonstrated repeatedly by 
carefully conducted tests to be well 
justified as an investment on the 
basis of savings in energy effected. 


DEVELOPMENTS IN ELECTRIC 
‘HEATER CONTROLS 


There have been available for a 
number of years various forms of 
reliable automatic heat regulating 
devices or thermostats. Develop- 
ments in such apparatus have been 
steadily going forward and have been 
in the nature of simplification and 
consequent reduction in cost and 
maintenance. Such devices usually 
consist of two primary parts, namely, 
a thermostatic or regulating element 
and a form of contactor for cutting 
the heaters on and off when the car 
temperature rises above or falls 
below a point that has been pre- 
viously determined. | 

Modern car thermostat elements 
have been made exceedingly sensitive 
in their operation. In a type illus- 
trated herewith several interesting 
features are incorporated. In addi- 
tion to a carefully designed flexible 
mounting to absorb vibration and 
prevent separation of the mercury 
column, a spring contactor is incor- 
porated so that the heat on the car 
will be cut off if the glass stem is 
broken by malicious tampering. This 
is to prevent a difficulty which has 
been encountered in the past due to 
trainmen breaking the thermostat in 
order to allow the heat to remain 
in the car continuously. In the con- 
tactor portion of this thermostat 
equipment, which is now available, 
development has been along the lines 
of eliminating as many moving parts 
as possible to prevent failures and 
at the same time reduce the main- 
tenance cost. 

An accompanying set of curves 
illustrates the effect of thermostatic 
control on car temperatures as deter- 


mined by very carefully conducted 
tests carried out in Chicago, where 
the surface cars have been entirely 
equipped with thermostatic control. 


PREHEATING DESIRABLE FOR COMFORT 
OF EARLY PASSENGERS 


Although the efficiency of an elec- 
tric heater might be 100 per cent, 
it requires considerable time to raise 
the temperature in the car body 30 
or 40 deg. Consequently if in cold 
weather the heaters are not turned 
on until the car goes into service, it 
will take a considerable time before 
the car interior is at a comfortable 
temperature. It is important there- 
fore, in cold weather, to preheat the 
cars in the station in order that they 
may be at proper temperature for 
early passengers. It has been found 
upon investigation of complaints rel- 
ative to cold cars that neglect of this 
requirement sometimes results in 
cars being cold for three or four 
hours after going into service. This 
is due to the fact that after the car 
is in service the opening and closing 
of doors or operation of the ventilat- 
ing system dissipates a large part of 
the heat supply and consequently 
does not allow the car temperature 
to come up to normal. 

The data shown in the accom- 
panying curve represents the heating 
characteristic for a type of city car 
with monitor deck, standing in the 
open with all heaters on and doors 
closed. The time required to pre- 
heat cars so that they will be com- 
fortable will vary materially with the 
capacity of the heaters and the type 
of cars, but for an average city car, 
a tabulation herewith shows in round 
numbers the minimum period of pre- 
heating required to insure that cars 
which stand in an unheated carhouse 
over night will be warm enough upon 
going into service to avoid complaint 
by passengers. This tabulation is 
based on a 10-kw. total heater capac- 
ity in the body of a city car and pre- 
supposes the switches arranged in 
steps so that the first step will give 
approximately 3.3 kw., the second 6.6 
kw. and the last step 10 kw. of heat- 
ing energy. If cars are stored in the 
open, the time of preheating in- 
dicated below may have to be in- 
creased approximately 20 per cent. 


Temperature in Points 


Length of time 
Carhouse Heat 


of Preheating 


45 deg.-40 deg. F 1 20 min. 
40 deg.-35 deg. F 1 30 min. 
35 deg.-30 deg. F D) 30 min. 
30 deg.-25 deg. F 2 40 min, 
25 deg.-20 deg. F 3 40 min. 
20 deg.-15 deg. F 3 50 min. 
Below 15 deg. F 3 65 min. 

or more 
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Mechanical and Electrical Equipment 
Keeps Pace—I 
Making a Pound of Material Do More Work 


S THE performance of the 
modern car depends’ very 
largely upon the mechanical 

and electrical equipment installed 
the developments made in this equip- 
ment properly form a very impor- 
tant part of any discussion of the 
general subject of car design. ‘The 
mechanical and electrical equipment 
on a car also play a very important 
part in the success achieved by the 
complete design in furnishing rapid, 
convenient, comfortable and safe 
transportation. 

The manufacturers of motors, con- 
trol, trucks, wheels, brakes, gears, 
etc., have made such varied and per- 
sistent efforts to anticipate the oper- 
ators’ requirements and to bring out 
more efficient and more reliable ap- 
paratus that it will be possible here 


Motors show lighter weight 
per horsepower; trucks are 
improved as to weight, rid- 
ing qualities and brake ar- 
rangement; wheels, gears and 
other parts have received 
attention in the development 
work that has been going 
on recently. This chapter 
tells the story of how all the 
equipment is being improved 
to meet present-day service 


requirements and_ points 
out the prospects for future 
development 
+ 48Rb+ 


to discuss only the high spots in the 
story; and possibly to indicate some 
few of the desirable future develop- 
ments for which progressive man- 
ufacturers and operators are both 
striving. A great amount of en- 


ergy, thought and expense is being 


directed in an effort to make the elec- 
tric rail vehicle still more capable 
of meeting the extremely severe com- 
bination of conditions with which it 
has to contend in its present-day use. 


PROGRESS IN Motors LARGELY A 
MATTER OF REFINEMENT 


The railway motor of the past few 
years has been a most efficient and 
reliable machine. Recent develop- 
ments, therefore, and also the de- 
velopments that may be expected in 
the future, consist primarily of re- 
finements in design. These have been 
and will be for the purpose of reduc- 
ing weight and cost, either by the 
application of higher grade mate- 
rials or by the careful reproportion- 
ing of parts as a result of detailed 
study of the stresses involved. 
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to journal box makes 
spring base equal wheel 
base. 2. Overhanging half- 
elliptic increases effective 
spring base. 3. Short link 
at anchored end of half- 
elliptic. 4. Improved ar- 
rangement of (3) by addi- 
tion of helical spring. 5. 
Springs on side of journal 
box improve riding quali- 
ties. 6. Truck side frame 
of combination steel and 
wood . construction, 


Section at A-A showing 
construction of side frame 


Single-Truck Side Frame with Various Spring Arrangements 
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The wide use of the fully ventilated 
type motors having air intakes open- 
ing direct to the atmosphere has 
resulted in very careful attention 
being given to the question of water- 
proofing the armature. In the design 
of armature shafts and bearings, 
application of higher grade materials 
and more liberal dimensions are out- 
standing present tendencies. There 
also seems to be a tendency at the 
present time for manufacturers to 
give the modern light-weight fully- 
ventilated motor a more conservative 
application rating, in comparison 
with its actual one-hour rating, than 
has previously been the case. 


mean 


= PET 


In attempting further reductions 
in motor weight, the possible appli- 
cations of light-weight alloys are 
very limited, due to the inherent ne- 
cessity for maintaining the magnetic 
circuit. This is true, at least, for 
the armature core and motor frame. 
The use of aluminum for electrical 
conductors is being tried by a num- 
ber of properties, particularly in con- 
nection with field coils, and it is 
apparently proving satisfactory. The 
very large saving in unsprung weight 
which this makes possible has 
aroused the interest of many railway 
men. 


In the development of small-sized 
motors having a minimum possible 
weight, for use on safety cars, the 
subject of anti-friction armature 
bearings has been receiving con- 
tinued study. The object sought in 
the installation of this type of bear- 
ing is not only the elimination of 
friction and reduction in the size 
of the bearing housing, but is also a 
means of maintaining a uniform 
minimum air gap, which reduces the 
reluctance of the magnetic circuit, 
with a consequent reduction in 
the volume of magnetic material 
required to obtain a given output. 
The usual form of construction at 


pansion between the armature and 
the housing frame. Experience has 
also demonstrated that extreme care 
must be exercised in the application 
of this type of bearing to provide 
against the flow of electric current 
through the bearing, which quickly 
destroys the surface of the balls and 
results in early failure. 

The advantages of using anti- 
friction bearings are so great that 
very serious study is still being given 
this subject. Present thought along 
these lines contemplates the use of 
ball bearings at one end of the arm- 
ature to provide for end thrust, with 


a tapered type of roller bearing at 


Censtruction of Single Trucks 
1 and 2. Forged steel side frame with 
quarter-elliptic springs and auxiliary hel- 
icals. 


> 


8. Parallel link brake hanger. 

4 and 6. Machined steel side-frame con- 
struction. 

5. Cross-section of side frame in (4). 

7. Detail of body connection. 


first employed utilized ball vearings 
at both the commutator and pinion 
ends of the armature. Although 
many motors with such bearings 
have been giving satisfactory service 
for a number of years, some diffi- 
culties have been experienced with 
hot bearings, due to the lack of ade- 
quate provision for difference in ex- 


the opposite end to allow clearance 
for expansion of the armature. Engi- 
neers who have been studying the 
problem are optimistic as to the re- 
sults to be obtained by this -pro- 
cedure. The prospects seem to be 
very favorable for early culmina- 
tion of development work along this 
line and a general improvement in 
electric motor performance resulting 
from utilization of better bearings. 


REDUCTION IN Motor WEIGHTS 


The remarkable development of 
the railway motor is best illustrated 
by the reduction in the weight per 
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horsepower. Although the ratings 
of early type motors on a basis com- 
parable with present ratings are very 
difficult to determine, it is of some 
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interest to compare, at least in a 
rough way, the results obtained. The 
problem of comparison is rather 
complicated by the fact that since 
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the introduction of commutating 
poles and other refinements which 
made possible operation at higher 
voltages, railway motors have come 
to be rated on a 600-volt basis,. 
whereas the earlier types were rated 
at 500 volts. It is fair, however, to. 
assume that although a comparison 
of horsepower output at the same 
voltage would give a true indication 
of the results obtained from the in- 
troduction of ventilation and higher 
grade materials, the refinements 
which made possible reliable opera- 
tion at 600 volts should be credited 
with the increased output in calcu- 
lating weights per horsepower for 
modern motors. In determining 
these figures for modern motors it 
must also be borne in mind that 
manufacturers have shown an in- 
creasing tendency to make commer- 
cial motor ratings considerably below 
the actual capacities shown on test. 
One reason for this is the fact that 
modern ventilated motors will not 
show an overload capacity compar- 
able with earlier and heavier de- 
signs, and hence a larger margin be- 
tween commercial ratings and actual 
capacities is necessary to avoid abuse 
in service and consequent excessive 
temperatures. Another factor, par- 
ticularly in the smaller sizes operat- 
ing at comparatively high armature 
speeds, has been the fact that the 
capacity is limited by the mechanical 
structure rather than temperatures. 

On the above basis, therefore, the 
early forms of electric railway 
motors weighed approximately 120: 
to 130 lb. per horsepower judged by 
present methods of rating, whereas 
this has been reduced in the recently 
developed types of modern motors 
to a weight per horsepower as low 
as 32 lb. By still further refinement 
in design and possibly by the general 
application of anti-friction bearings 
we may expect an ultimate develop- 
ment along existing lines to 30 lb. 
per horsepower output. 

The introduction of improved 
methods of driving the car, such as 
are discussed below, and more flex- 
ible motor suspensions, would prob- 
ably allow higher armature speeds 
and reduced mechanical require- 
ments. This would enable still fur- 
ther reductions in the future. 


METHODS CF DRIVING CARS 


The method of transmitting power 
from motors to car wheels is a field 
so well standardized that any impor- 
tant development must be of a funda- 


mental character and therefore em- 
body radical departures from pres- 
ent practice. Some tendency in this 
direction is noted in later para- 
graphs. The developments in pres- 
ent driving mechanisms consist 
mainly in improvements as to mate- 
rials and performance. 

Developments in materials used 
for gearing as well as in their treat- 
ment, and developments in the design 
of teeth, have accomplished marked 
improvements. Asa result, the mile- 
age of the ordinary fifteen-tooth 
motor pinion has been increased 
from between. 15,000 and 20,000 
miles to an average of approximately 
90,000 to 100,000 miles. The appli- 
cation of large capacity motors in 
the form of two-motor equipments 
was handicapped by the limited 
strength of the teeth in the common 
form of Brown & Sharpe 143-deg. 
type of gearing. With this gener- 
ally used tooth shape, and with the 
comparatively large diameters of 
armature shafts that were required, 
the strength of the pinion also be- 
came a limiting factor in obtaining 
maximum desirable gear reduction. 

The recent development of the long 
and short addendum type of gear 
tooth, both in the form of spur and 
helical gears, has been a marked ad- 
vance in the solution of this problem. 
In addition, certain types of com- 
promise pinion teeth have been de- 


Forged Side Frame Truck with Longitudi- 
nally Mounted Half-Elliptic and Light 


Load Helical Mounted Above 


signed, which enable the advantages 
of the long addendum pinions to be 
obtained and still make them oper- 
able with Brown & Sharpe contour 
teeth on the gear. This compromise 
design utilizes one tooth less on 
the pinion and consequently gives a 
greater gear reduction. 

Helical gears are being used in 
large quantities by a number of prop- 
erties. They not only give the ad- 
vantages of the long and short ad- 
dendum tooth contour, but also give 
what amounts to a longer tooth face 
with the same width of pinion or 
gear. In addition some railways re- 
port that they decrease vibration and 
gear noise materially and hence tend 
to reduce maintenance costs. On 
the other hand, some railway men 
feel that the helix angle has been 
decreased so much by the necessity 
of overcoming end thrust that much 
of the effectiveness of this design 
has been lost. 

Spring gears, which have been used 
in connection with large power units 
on steam-line electrification, work for 
the purpose of introducing a slight 
cushion in starting, do not seem to 
be practical for single light car drive, 
due to the limited space available as 
well as the probable high first cost 
and maintenance expense. 


Side View of Truck Shown at Top of Page. 


Swing Links for the Half-Elliptic 
Are Designed to Dampen Side Oscillations 


There has been in the minds of 
progressive engineers, both in this 
country and abroad, for a number 
of years a conviction that a basic 
improvement in the method of driv- 
ing from the motor to the car wheels 
could and should be effected. A num- 
ber of designs have been developed 
for the purpose of supporting the 
motor directly on the car body in- 
stead of on the truck frame and axle 
as at present, so as to support this 
weight on thé truck springs instead 
of having it largely unsprung, and 
several sample cars have been con- 
structed, principally in Europe. One 
experimental car built in Paris, 
which illustrates this line of develop- 
ment is shown in an accompanying 
illustration. 

In most of these designs there is 
a tendency to follow to a large ex- 
tent automotive types of construc- 
tions, mounting the motor longitu- 
dinally on the car body and driving 
through a shaft and universal joint 
to either a bevel or worm drive dif- 
ferential, arranged on the axle as- 
sembly. A secondary result which is 
looked for in this construction, and 
which is by no means unimportant, 
is the accomplishment of quieter 
operation. This should of course re- 
sult from a type of drive in which 
the gears could be inclosed in an 
oil-tight housing. 

There are many problems to be 
overcome in connection with this 
general type of design. The use of 
any form of automotive rear axle 
construction involves a higher quality 


of maintenance workmanship than is 


at present available in the average 
railway shop. The construction al- 
most necessitates the use of either 
ball or roller bearings, particularly 
between the gear housing and the 
axle, in order to make the housings 
oil tight and at the same time main- 
tain the parts in accurate alignment. 
The use of a differential involves a 
split axle and raises the question of 
the proper maintenance of wheel 
gage for operation on track. 

The possibilities that would come 
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from the successful consummation 
of development in this direction are 
so fundamental and all-embracing 
from the standpoint of improving 
the entire performance of electric 
rail vehicles that both operators and 
manufacturers are justified in the 
expenditure of a great deal of time 
and effort on the subjects. Al- 
though bevel gear drives were at 
one time unsuccessfully tried in the 
early development of electric rail- 
ways, the remarkable advances that 
have been made in the design and 
manufacture of such equipment for 
automotive vehicles make present 
consideration of this type of drive 
for electric rail vehicles an alto- 
gether different. matter than when 
tried fifty years ago. This is par- 
ticularly emphasized by the reported 
development in the automobile field 
looking toward the elimination of the 
differential and the substitution of 
solid axles. As the present type of 
electric railway drive is a solid axle 
construction, the application of 
worm or bevel gears without the use 
of a differential does not seem such a 
remote possibility. 


WHEEL DESIGN PROGRESSING Too 


A consideration of car wheels leads 
immediately to mention of the 
markedly increased popularity of 
small diameters. This has been due 
to the saving in weight accomplished 
and also to the desire for reduction 
in floor height for the purpose of 
facilitating passenger interchange. 
Although cast-iron and cast-steel 
wheels are used to a considerable 
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extent, the high mileages obtained 
and the freedom from flat wheels 
with the rolled-steel wheel has re- 
sulted in wide adoption of this type. 
The steel wheel is particularly pop- 
ular in congested city service, where 
frequent stops are required. Rolled- 
steel tires are in some cases applied 
to a cast center construction, but the 
problems encountered in maintaining 
the tires tight have increasingly 
limited the use of this type of wheel. 
There has been a constant effort by 
both operators and manufacturers 
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to reduce to a minimum the weight 
of rolled-steel wheels, and the de- 
mand for still further reductions in 
weight has resulted in the recent 
development of improved rolling 
methods for fulfilling this require- 
ment. 

The importance of decreasing 
noise in operation and also of elimi- 
nating vibration as far as possible 
has resulted in some experimental 
work in connection with the intro- 
duction of a sound and vibration ab- 
sorbing material between the tread 
and body of the wheel. Attempts 
to introduce rubber at this location 
by means of ingeniously arranged 
types of flanged treads, constructed 
so that the rubber would be solely in 
compression and relieved of all trans- 
verse and circumferential stresses, 
have not been particularly success- 
ful. This has been due primarily 
to the fact that the bearing area 
available, with the comparatively nar- 
row tread width used on street car 
wheels, subjects the rubber to ex- 
cessive compression stresses and re- 
sults in its rapid disintegration. The 
possibility of utilizing some other 
material than rubber which will 
possess the necessary vibration ab- 
sorbing qualities offers an interest- 
ing field for investigation. 

Standardization in the design of 
both rail head and wheel contours 
has occupied the attention of com- 
mittees of the American Electric 
Railway Association for a number of 
years. It is to be hoped that the 
work of these committees will cul- 
minate in the formulation of a com- 
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Above—Arch-Bar Type of Built-Up Side Frame with Half-Elliptic Bolster Springs Supported from Long Link. 
Below—Modified Construction with Helicals:at Sides of Journal Boxes and Two Half-Elliptics Under the Bolster 


516 


HLECTRIG RAILWAY JOURNAL 


Vol. 62, No. 13 


paratively small number of standard 
designs, which should in turn result 
in decreased cost to manufacturer 
and railway. 


How Truck DEVELOPMENT 
Is SHAPING 


The construction of car trucks has 
maintained a steady and progressive 
development. Reductions in weight 
as well as in maintenance, together 
with improvement in riding quality, 
have been the outstanding objectives. 
The latter requirement has been par- 
ticularly pressing, due to the rapid 
developments made in light-weight 
car construction. The sudden return 
to the single-truck design with the 
Birney type of safety car, and the 
light-weight construction demanded, 
produced a marked development in 
this form of truck. 

The principal differences in pres- 
ent types of construction found in 
the trucks built by various manu- 
facturers are largely centered in the 
methods of constructing the side 
frame and in the arrangement of 
springs to produce easy riding. In 
addition, the lavout of brake rigging 
and design of brake hangers for the 
purpose of eliminating chattering 
and excessive maintenance repre- 
sent important variations in con- 
struction. Combined with the ar- 
rangement of springs to provide 


Forged Steel Side Frame Truck with Full- 
Elliptic Springs Under Bolster 


Sectional View of Above Truck Showing 
Arrangement of Full-Elliptic and 
Light Load Helical Mounted 
Above. Guides for Bolster 
Prevent Rubbing 


vertical flexibility, various methods 
and devices are utilized for the pur- 
pose of allowing lateral movement 
of the bolster and at the same time 
limiting the amplitude of its oscilla- 
tions. Further refinements in de- 
sign which are incorporated in the 
products of various manufacturers 
are primarily for the purpose of in- 
creasing rigidity and durability of 
the structure and decreasing main- 
tenance costs. Rather wide depart- 
ures from conventional designs have 
recently been made by several oper- 
ators who have felt the need for more 
fundamental developments than were 


available in the products of the equip- 
ment manufacturers, and this work 
is at the present time undergoing 
still further evolution. 


CONSIDERABLE IMPROVEMENT IN 
SINGLE TRUCKS 


In the construction of single 
trucks a number of very interesting 
designs are in use. The demand for 
reductions in weight and at the same 
time the-requirement of minimum 
maintenance and easy riding are re- 
flected in the variations in the struc- 
tures employed. A tendency to avoid 
built-up side frames and to secure 
the rigidity and freedom from main- 
tenance offered by a one-piece side 
structure is manifest. A tendency 
to avoid heavy castings wherever 
possible and to substitute lighter 
weight forgings is also evident in the 
designs. For the purpose of obtain-— 
ing minimum weight, however, a. 
type of construction utilizing two 
deep channels of high-grade steel as- 
sembled so as to form a closed box 
structure filled with wood and welded 
together along the upper corners of 
the box is illustrated in an accom- 
panying cut. Of the manufacturers 
utilizing a one-piece side frame, one 
type of construction is machined 
from a solid flat billet and the other 
is forged to the required shape 
under heavy hydraulic pressure. 


Side Frame Assembly, Showing Direct-Action Brake and “Y’’-Shaped Hangers to Maintain Shoe in Alignment. 
No Brake Beam Is Used a 
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Still another construction employed 
is to press the side frames out of a 
comparaively thin plate, providing 
flanges and ribs at the critical points 
in the structure in order to reinforce 
the pressing to withstand the stresses 
imposed and to give the desired 
stiffness. 

The application of brake rigging 
parts to the single truck is accom- 
plished by several interesting ar- 
rangements designed to improve the 
performance of the brake by the 
elimination of chattering and by in- 
suring a true and square contact 
between the shoe and the wheel. 
The method of employing two par- 
allel link hangers, applied either 
directly to or adjacent to the side 
frame so as effectively to guide the 
shoe in its movement back and forth, 
is apparently considered best by sev- 
eral manufacturers, although the 
center hanger back of the brake beam 
with a single brake hanger for each 
shoe head at the side is also widely 
used. The objective in all forms of 
brake hanger construction is the 
elimination of chattering and the in- 
surance of a uniform bearing each 
time the shoe is brought in contact 
with the wheel. 

The arrangement of springs has a 
particularly important significance in 
connection with the results obtained 
in the operation of single trucks. 
With axles supported squarely in the 
truck frame at the journals, the re- 
quirement for negotiating the sharp 
curves existing in most cities limits 
the allowable wheelbase to between 
8 and 9 ft. as a maximum. Since 
the car body on the usual type of 
single-truck car extends considerably 
beyond these lengths, the overhang 
each side of the wheel line is com- 
paratively large and results in a ten- 
dency toward teetering and nosing 
in operation. Various methods are 
employed to overcome this condition, 

_ and practically all center around the 
general idea of increasing the effec- 
tive spring base by the extension of 
the truck side frame itself a con- 
siderable distance beyond the wheel 
line at each end so as to act as a 
support for springs mounted at this 
point. By the use of overhanging 
half-elliptic springs secured at one 
end to the truck side frame, or again 
-by the application of quarter elliptic 
springs rigidly secured to the side 
frame close to the pedestal, the same 
effect is obtained. All three of these 
types of construction are illustrated 
in the accompanying drawings and 
pictures. 
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In the illustration on page 511, No. 
1 shows a simple spring arrange- 
ment utilizing a half-elliptic spring 
fastened rigidly to the journal box, 
with short helical springs at either 
end extending to the car body sup- 
port. In this construction the effec- 
tive spring base is equal to the wheel- 
base of the truck. No. 2 illustrates 
the next step in providing a more 
flexible spring construction. In this 
arrangement the truck side frame is 
supported on helical springs mounted 
on extended ears on the journal box, 
and the half-elliptic is, as in No. 1, 
again supported on the journal box, 
but its inside end is fastened by 
a long link to the truck side frame 
instead of to the body. The outside 


This Truck Has Pressed Steel Side Frames. 
Limits Deflection so that the Elliptic Can Be Made More Flexible 


end of the half-elliptic is connected 
to the body through a comparatively 
long helical suspension spring, which 
allows considerable lateral and 
longitudinal motion. The long link 
employed for fastening the inside 
end of the half-elliptic to the truck 
side frame also contributes to a 
comparatively free movement. 

No. 3 illustrates the next step in 
the development of this type of truck, 
in which the loose and flexible con- 
nection to the body at the outside end 
of the half-elliptic is eliminated, and 
the link connecting the inside end of 
the latter to the truck frame is mate- 
rially shortened. The final develop- 
ment in this design to produce easy 
riding and at the same time limit 
excessive oscillation is shown in 
No. 4, where the construction is sim- 
ilar to No. 3 except that a com- 
paratively short compression spring 
is interposed in the link connection 
to the truck frame for the purpose 
of reducing somewhat the strains im- 
posed on the parts at this point and 
giving a little added vertical flex- 
ibility. 

The type of construction utilizing 
a machined one-piece steel side 
frame is‘shown in illustrations on 
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page 512. Here the side frame is car- 
ried on short helical springs also 
resting upon ears extending from the 
sides of the journal box. The main 
body supporting spring consists of a 
comparatively short and stiff quarter- 
elliptic rigidly fastened to the side 
frame adjacent to the pedestal. The 
connection to the body is usually 
made through a short helical spring, 
flexibly connected to the end of the 
quarter-elliptic. A flexible device 
for absorbing lateral strains between 
the body and truck and for main- 
taining the body and truck in align- 
ment is also shown in the illustra- 
tion. The details of the quarter- 
elliptic spring fastening to the side 
frame are shown and also a good 


A Volute Spring Inside the Full-Elliptic 


view of the brake hanger arrange- 
ment and of the journal box con- 
struction. A general view of this 
same type truck equipped with ball- 
bearing journals is included. 

A forged-steel side-frame single 
truck, illustrating still another 
method of supporting the side frame 
on short helicals set on extension 
ears on the side of the journal box, 
is shown on page 516. The quarter- 
elliptic spring is fastened with a 
strap and projects under a lip on 
the pedestal frame to secure a firm 
anchorage. The method of connect- 
ing to the body is clearly shown by 
the link and helical spring fixture 
illustrated. This type of truck em- 
ploys a centrally supported brake- 
beam hanger with the brake hangers 
supported from gusset plates bolted 
to the side frame. The brake hanger 
is of the half-ball type, in which a 
semi-ball and socket arrangement 
with a compression spring on the 
connecting bolt is utilized to com- 
pensate for wear, and thus to pre- 
vent vibration and chattering as far 
as possible. 

Modern trucks of the swivel type 
show a wide diversity in construc- 
tion. The side frames are either 
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forged in one piece, made of a steel 
casting, built up of the conventional 
diamond arch-bar construction, or 
built up of structural shapes. The 
side forged frame has the advantages 
of a one-piece rigid structure, in 
“which by proper design the metal 
in the forgings can be distributed 
accurately in proportion to the 
stresses imposed. This type of struc- 
ture gives a very rigid truck and 
freedom from maintenance trouble 
on the side frame structure. 

In the application of cast steel 
to modern trucks, the M.C.B. equal- 
izer bar type of construction lends 
itself to the elimination of the heavy 
pedestal castings, which were used 
with earlier trucks of the cast-steel 
type. In recent construction thei 
truck side frame and transom have 
been cast in one unit, giving an ex- 
tremely rigid structure from the 
standpoint of maintenance of align- 
ment, and also allowing the patterns 
to be designed so that brake rigging 
parts and spring suspension parts 
can be conveniently applied. 

The arch-bar type of truck gives 
both low weight and first cost. In 
this type of truck high grade heat- 


Truck with Band Brakes 


treated steels of either high carbon 
or alloy composition are being used 
to increase the structural strength 
of the built-up side frame. In some 
cases the arch bar is of the con- 
ventional flat section, while in other 
trucks a channel-shaped member is 
used for the bar in order to obtain 
the maximum sectional rigidity with 
minimum weight. 

As in the case of the side frame, 
so also in the spring suspension and 
brake rigging arrangement do the 
products of different manufacturers 
show a variation over a considerable 
range of design. Thecustomary full- 
elliptic spring under the bolster ap- 
pears in a number of constructions, 
but various additional features have 
been added for the purpose of ob- 
taining improved riding perform- 
ance. The heavy spring plank for- 
merly used under springs arranged 
in this manner has in some cases 
been entirely eliminated. The full- 
elliptic spring is carried in a swing- 
ing hanger or swing link provided 
with an appropriate socket at the 
lower end to form a seat for the 
lower spring band, and the two 
hangers or stirrups are tied together 
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across the truck with a comparatively 
light structural member. 

The introduction of light helical 
springs mounted on top of the full- 
elliptic and set into an upper and 
lower spring cap, which is provided 
with lugs which come in contact 
after the capacity of the helical is 
exceeded, are utilized for the pur- 
pose of absorbing light road shocks 
and vibrations, while the car is oper- 
ating under comparatively light load. - 
This light action spring goes out of 
operation when the spring cap lugs 
come in contact, and from that point 
on the total load is carried by the 
full-elliptic. Bolster guide links fas- 
tened between the truck transom and 
the bolster are utilized in some trucks 
of this general type for the purpose 
of preventing the bolster from rub- 
bing against the transom sides. 

In addition to the simple arch-bar 
type of construction with the bar 
resting directly on the journal box, 
some recent trucks utilize a type 
of construction in which compar- 
atively long helical springs are pro- 
vided between the arch bar and pro- 
jecting ears on the sides of the 
journal box. The side frame, in- 
stead of being clamped down around 
the box by the long bolts between 
the top and bottom bars, is clamped 
to tubular struts which ride through 
openings cored in the journal box 
structure, so that the equivalent of 
a pedestal construction is provided. 

The use of half-elliptic springs 
carried longitudinally in links or 
stirrups hung over the top of the side 
frame has been customary for a num- 
ber of years. The light4load helical 
spring described above is utilized 
with this construction and is im- 
posed between the top of the half- 
elliptic and the truck bolster. The 
design of link in which the half- 


~ elliptics are carried is such that the 


amplitude of the lateral swing is 
rapidly checked by the angularity 
which these ‘stirrups assume. In 
modern trucks the entire theory of 
securing easy riding from the stand- 
point of absorbing lateral oscilla- 
tion seems to be the provision of 
relatively short suspension links 
in the spring system, which are com- 
paratively free at the beginning of 
an oscillation, but which quickly as- 
sume an angularity that checks the 
amplitude of the swing. 

Another type of spring arrange- 
ment which has been used to a con- 
siderable extent, particularly in 
trucks of the modified arch-bar con- 
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struction, is a type in which a half- 
elliptic spring mounted crosswise is 
carried independently at either side 
of the truck in a long stirrup sup- 
ported from the transom. At the 
ends of the half-elliptic compar- 
atively long helical springs are set 
up vertically and directly support 
the truck bolster. This same general 
type of construction is represented 
by two half-elliptics mounted cross- 
wise at either side of the truck, one 
fastened to the truck bolster above 
and the lower fastened in short 
swinging links carried on a com- 
paratively large structural member 
extending across the truck. This 
lower structural member is used to 
tie the two sides of the truck to- 
gether, and the usual transoms above 
are largely made of wood. Between 
the ends of the half-elliptic springs 
described vertical helical springs 
are set so as to hold the two half- 


elliptics a considerable distance 
apart. 


TRUCK BRAKE RIGGING 


In addition to the conventional 
type of brake arrangement and brake 
hangers, the desire to eliminate un- 
even brakeshoe wear and chattering 
has led to the use of a number of 
interesting constructions designed to 
overcome these difficulties. In an 
accompanying drawing, page 515, a 
detail of an offset brakehead is 
shown, in which an arm is brought 
- out beyond the face of the head a 
considerable distance and forms a 
pivotal point for a parallel link 
hanger, one link being back of the 
head and the other in front of it, 
so as to guide the shoe toward the 
wheel with a support both in back and 
in front of the shoe. The hangers 
used with this type of head consist 
of two slightly bent springs with the 
convex faces together, so that when 
the pins are inserted in the head 
and : 
springs exert a slight outward pres- 
sure. 
tively prevent any looseness or chat- 
tering. : 

Another type of brake arrange- 
ment is constructed with “Y’’-shaped 
brake hangeys, and the brake levers, 
as shown: in the illustration at bot- 
tom of page 516, are made without 
offsets. The construction employed 
gives two bearing points at the top 
of the hanger where it is suspended 
from the gusset brackets and prevents 
lateral movement of the head and 
shoe. This insures proper alignment 
between the shoe and wheel. It will 
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in. the hanger support the. 


It is stated that they effec-- 
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Design of Automotive Drive Applied to Experimental Car in Paris. Motor Is Mounted 
Longitudinally on Car Frame and Drives Through Shaft and Universal Joint 


be seen from the illustration that no 
brake beams are used, and the ar- 
rangement of levers produces a 
straight action in the whole brake 
mechanism which is designed to elim- 
inate the possibility of excessive pis- 
ton travel resulting from slack. The 
levers are equipped with large diam- 
eter hardened steel pins, which are 
made with a driving fit so as to avoid 
looseness and prevent noise in serv- 
ice. The truck side frame is made 
of wrought parts bolted to cast-steel 
pedestals, which are carried on the 


. journal boxes by graduated springs. 


The development work being car- 
ried on in Minneapolis represents a 
considerable departure from existing 
truck construction methods. The two 
outstanding innovations in this type 
of truck are, first, the use of auto- 
motive-type band brakes, arranged 
with one brake drum on each axle“ 
at diagonally opposite corners of the 
truck, and second, the placing of 
journal boxes inside of the wheels 
for the purpose of narrowing up the 
entire truck structure and therefore 
reducing its weight. In addition to 
these two departures the axles are 
being bored throughout their length 
to reduce: weight. This practice is: 
said not to materially affect the 
strength of the axle. 


A considerable number of trucks 
of the type just described have been 
in service in. Minneapolis for a long 
time with apparently satisfactory re- 
sults. The band-brake construction 
is said materially to decrease noise 
and chattering of brakes in service 
and in addition eliminates a con- 
siderable amount of wear on wheels. 
The entire truck structure is made 
as light as possible, utilizing high- 
grade heat-treated steel wherever 
practicable. The development work 
is still going forward and some of 
these trucks have also been equipped 
with roller bearings in the journal 
boxes. 

The idea of boring out axles is 
being tried by other operators and 
if the cost of boring is not found 
to be excessive for the advantages 
obtained, the practice looks well 
worth considering. 


CONSIDERABLE PROGRESS MADE IN 
TRUCK SPRINGS 


In the development of modern cars 
and trucks an increasing amount of 
attention is being given to the sub- 
ject of truck springs. Appreciation 
of the importance of easy riding 
cars from the standpoint of good 
merchandising, together with a gen- 


(Continued on page 536) 
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Important Economies to Be Had 


in Greater 


Interchangeability and Standardization 


More Standards Make Fewer Parts 


vent of the automotive indus- 

try, electric railway operators 
and car builders have been confronted 
with the somewhat disconcerting 
object lesson of what great economies 
can be accomplished by standardiza- 
tion of parts and manufacture of 
vehicles on a quantity production 
basis. This inspired much talk 
about the development of a standard 
railway car whose manufacture could 
be carried out by automotive manu- 
facturing methods. Out of this came 
the Birney safety car as the first 
attempt to build cars that would be 
purchased off the sales room floor 
as is. The pressure of financial ne- 
cessity overcame the reluctance to 
relinquish individualism in design 
and the car was widely adopted and 
put to successful use. 

But the circumstances under which 
this “stock car” was put out to the 
railway field involved certain funda- 
mental differences from those sur- 
rounding the manufacture of auto- 
mobiles. With automobiles, and to a 
certain extent with buses and trucks, 
the purchaser is an individual, or at 
most the owner of only a compara- 
tively small number of vehicles. The 
manufacturer is able to show certain 
complete designs manufactured on a 
quantity production basis at an 
attractive selling price, and the pur- 
chaser selects the vehicle which suits 
his requirements best, just as it is 
delivered to the sales floor. The use- 
ful life of the car is comparatively 
short and maintenance parts are re- 
quired for only a comparatively 
short period. Standardization is 
carried out on only a very few types. 
The great majority are changed in 
design from year to year. The 
economies obtained in manufacture 
are the result of the production of an 
enormous number of vehicles each 
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The cost of car maintenance 
over a long period of years is 
as important as if not more 
so than first cost. To obtain 
the advantage of standardiza- 
tion in the purchase of stock 
ears all the various forces in 
the industry would have to 
be organized to produce one 
or more models having inter- 
changeable parts. By the 
adoption of standardized re- 
pair parts on its own prop- 
erty for all of its equipment 
and adherence to association 
standards for manufactured 
parts, each railway property 
can make large individual 
savings and at the same time 
support the common cause. 
Competent engineering or- 
ganizations are required for 
this program 
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year which are built exactly alike and 
sold ‘‘off the shelf.” 

In the case of electric railway 
cars, an entirely different condition 
exists. Here the car is purchased 
by a large operating organization 
which is engaged in the business of 
transportation and which therefore 
has preferences in regard to certain 
types of design and construction for 
particular service requirements. The 
factors of life of the vehicle and cost 
of maintenance are given very seri- 
ous consideration, and the design.of 
the car is carefully specified in ac- 
cordance with the ideas and experi- 
ence of the engineers and officials 
of the operating company. These 
cars are designed for continuous 
operation over a long period of years. 
Although very substantial savings in 
first cost would be made by accepting 
ears built by manufacturers for 
stock, the items of maintenance and 
operating cost are of paramount im- 
portance. 


Cars purchased from different 
manufacturers require entirely dif- 
ferent maintenance parts. Assum- 
ing for a moment that it were 
possible to carry out the extremely 
difficult organization problem of ob- 
taining universal acceptance of one 
or even ten different models of cars, 
all the forces of progress would be 
against the maintenance of such 
standards after they were once 
adopted. An industry which does 
not move forward will move back- 
ward. The constant development of 
ideas is the natural result of increas- 
ing experience. Failure to put these 
ideas into practice will result in stag- 
nation and ultimate degeneration. 
The public looks for and demands 
progress. Almost any change from 
that to which it is accustomed is 
frequently accepted as _ progress, 
whether or not such is actually the 
fact. The popularity of the motor 
bus in some places under conditions 
where actual physical comfort and 
safety are inferior to those furnished 
by rail vehicles may be largely at- 


tributed to this cause. 


There is an additional difficulty in 
the establishment and maintenance 
of standard car models. The com- 
petition among manufacturers striy- 
ing to improve their products and 
decrease their .costs would quickly 
tend to develop new designs or 
models for “stock” cars. As _ be- 
tween the cars manufactured by vari- 
ous car builders, standardization of 
dimensions, arrangement and gen- 
eral construction have little if any 
advantage from the standpoint of 
maintenance. It would be only by 
the accomplishment of complete in- 
terchangeability of mill parts, cast- 
ings, forgings, trimming material, 
truck parts, and miscellaneous me- 
chanical and electrical equipment be- 
tween the cars manufactured by the 
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' different builders that any advantage 
from the standpoint of operation and 
maintenance could be obtained. 

Consequently, when the reason is 
examined for the apparently increas- 
ing sentiment in favor of changing 
in some one element or another the 
Birney type of one-man single-truck 
safety car, an underlying cause of 
the lack of continued approval of this 
car in its original form is found to 
be not only the general tendency to- 
ward improvement, but also the fact 
that this car, with the exception of 
giving lower first cost due to quan- 
tity production, did not fulfill many 
of the other requirements of a 
standardized car. Not only was the 
car built by each manufacturer an 


a disadvantage, because car builders 
would be in a position to furnish 
duplicates of the standard cars of 
any of the larger properties. Even 
under present conditions, the smaller 
property purchasing a limited num- 
ber of cars usually selects a design 
which has been prepared for a larger 
order. 

A still more important step in ob- 
taining the advantages of standard- 
ization can be made. This consists 
in the adoption of standardized con- 
struction details and interchangeable 
maintenance parts. Here is the op- 
portunity for an important advance 
in practice by most properties, and 
for effecting very material savings 
in maintenance costs. Even for dif- 
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such an organization should not only 
be competent to analyze the require- 
ments and select standards, but also, 
by the preparation of specifications 
and inspection of incoming mate- 
rials, assure the maintenance of such 
standards after they are adopted. 
By a check on the activities of main- 
tenance forces in carhouses and 
shops, it should prevent unwarranted 
deviation from established standards 
in the manufacture of repair parts. 

Standards of the type discussed 
may be established for a great vari- 
ety of parts. Door and step mecha- 
nism parts, foundation and hand 
brake rigging, grab handles, folding 
seat parts, gongs and bells, fender 
parts, register operating mechanism, 
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entirely different and distinct unit 
so far as the miscellaneous mainte- 
nance parts are concerned, but in the 
ears built by different manufacturers 
there are at least three different sets 
of dimensions. At no time during 
its history did this car ever ap- 
proach a stage in the development 
where an operator purchasing the 
same type of car from different 
manufacturers was able to obtain in 
any sense an interchangeable car. It 
is also obvious that to obtain such 
interchangeability would present a 
very serious organization problem 
indeed. : 

In spite of the above described 
difficulties in the path of obtaining 
standardized cars, there are oppor- 
tunities in electric railway practice 
to effect very important economies 
through application of the principles 
of standardization. This can be 
partly accomplished by the adoption, 
as far as the requirements for prog- 
ress will permit, of standardized 
types of vehicles on individual proper- 
ties. This of course is possible only 
on the larger properties. With this 
practice carried out, however, the 
smaller properties would not be at 


Standard Type of Birney Single-Truck One- 
Man Car Has Seating Capacity cf Thirty- 
two with Full Cross-Seat Arrangement 


ferent designs and models of cars 
there are almost innumerable parts 
that can be made interchangeable. 
Large reductions in the stock of 
parts on hand and in the cost of 
pattern equipment would be made. 
In addition, there would be a saving 
in time and cost and the elimination 
of a great deal of wasted effort in 
the purchase and transportation of 
maintenance supplies. The possible 
savings include not only the cost of 
repair parts but also the elimination 
of many delays in the repair of 
equipment while special parts are 
being made or purchased. 


ENGINEERING ORGANIZATION 
REQUIRED 

After a careful study of the 
equipment on a property and the in- 
stitution of a definite program along 
these lines, the problem becomes one 
of careful supervision. This calls 
for the organization of carefully 
trained engineering organizations in 
the equipment departments of oper- 
ating companies. The personnel of 


hand strap brackets, draw bars and 
heads, catches, locks, door handles 
and miscellaneous items of trim, 
motor junction boxes, wiring fittings 
and many other parts come within 
the classification of parts to be stand- 
ardized. But there is an even wider 
application for this practice. The 
dimensions and design of posts, 
doors, sash and a multiplicity of 
wood mill details offer many possi- 
bilities for standardization even 
when used on entirely different types 
of “cars. This would reduce the 
number of parts to be carried in 
stock and effect important savings in 
maintenance costs. 

In the design of new equipment 
it is possible to apply a great many 
existing standard parts. With a 
competent engineering organization 
available, it is also possible to as- 
sure the use of standard methods 
of construction by furnishing de- 
tailed drawings of cars. In recent 
cars built for the Chicago Surface 
Lines this practice was carried out, 
and cars built in three different 
plants were completely designed by 
the operating organization to include 
entirely duplicate parts and construc- 
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tion details. A great many parts 
already standard on the property 
were applied in the construction of 
these cars, and consequently mainte- 
nance parts were in stock when the 
cars were received and the necessity 
for augmenting existing stocks by 
the addition of a great many new 
parts was eliminated. Under the usual 
conditions existing on most proper- 
ties, these new cars would have re- 
quired three entirely new sets of 
parts, one for each group built in 
a different plant. 

In the development of steam rail- 
road rolling stock equipment, there 
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ization. Also greater degree of 
adherence to these standards by 
operating companies will result in 
substantial savings in manufactur- 
ing and maintenance costs. 

The A.E.R.A. is just now engaged 
in the work of a thorough revision 
of its standards and is also revising 
its manual for the purpose of elimi- 
nating superfluous material and mak- 
ing it what it should be—an authori- 
tative guide to the standards set up 
by the various committees of the 
association after a very careful study 
of the practice on various properties. 
It is to be hoped that this revision 
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the association be so carried out that 
regularly adopted standards will 
not be arbitrarily and frequently 
changed. It is only for the purpose 
of obtaining the advantages of some 
real basic development or a very 
marked and evident decrease in cost 
or improvement in performance that 
a regularly adopted standard should 
be changed. Nothing will destroy 
the confidence in association stand- 
ards, or prevent their widespread 
adoption by operating companies, 
quicker than the practice of indis- 
criminately changing these standards 
in accordance with the ideas of vari- 
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is one automatic checking condition 
which has been primarily responsi- 
ble for the very much wider degree 
of standardization and interchange- 
ability, which is found in the rolling 
stock equipment of the steam roads, 
as compared with the electric rail- 
ways. This is the necessity for 
interchangeability of equipment and 
the repair of equipment on foreign 
roads. Through the activities of the 
American Railway Association a 
great deal of progress has been made 
in standardizing the more important 
parts made by various manufacturers. 


GREATER ADHERENCE TO ASSOCIATION 
STANDARDS REQUIRED 


Marked progress along these lines 
has also been made by the electric 
railway industry as a result of the 
work done by committees of the 
American Electric Railway Associa- 
tion. Active interest and participa- 
tion in this work by all operating 
companies is necessary for the ac- 
complishment of further standard- 
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of the manual may be made the occa- 
sion for fostering a closer adherence 
to these standards on the part of 


operating companies. In the case of 
rolling stock equipment especially, 
non-adherence to association stand- 
ards is particularly evident, and it 
is very important, if the advantages 
of standardization are to be obtained, 
for each individual property to co- 
operate in the general task of sub- 
merging its own particular ideas 
by the adoption and adherence to 
association standards where these 
can possibly be applied to its prop- 
erty. 

Our industry has seen and has 
talked but has been exceedingly slow 
to relinquish individualism for the 
common good by an active campaign 
of support and adherence to asso- 
ciation standards. It is only by this 
policy that the advantages and econo- 
mies resulting from standardization 
can be obtained. 

In this same connection, it is im- 
perative that committee procedure in 


Dimensions 


ous members of standing committees 
as the personnel. of these committees 
changes from year to year. 


UNIFICATION OF CAR DESIGN 
AN IMPORTANT STEP 


The work started by the committee 
on unification of car design is also a 
step in the right direction. Studies 
for the purpose of establishing cer- 
tain groups of dimensions for car 
widths and heights, post centers, 
seat widths, door openings, etc., are 
in the direction of obtaining greater 
uniformity in practice. 

An accompanying drawing gives 
the dimensions and car arrangement 
prepared by this committee, which 
shows the type of body standardiza- 
tion that can be successfully carried 
on by the association. Another 
drawing showing a floor plan of the 
Birney type of single-truck one-man 
car is published here for comparison 
with the changes in design which 
have been discussed in preceding 
chapters. 
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[ ncorporating 
Merchandising Features in the Design 
Cars that Make You Want to Ride 


+48 


HE effect of car design in sell- 
ing transportation is twofold. 
The outside appearance of the 
vehicle should be such as to invite one 
to ride, and the interior arrange- 
ments should be such. as minister 
to the comfort and convenience of 
the passenger in every practicable 
way. An attractive car exterior will 
stimulate in the man on the sidewalk 
a desire to ride, and a pleasant, quiet, 
comfortable trip will encourage the 
passenger to repeat his journey. By 
giving careful attention to these 
matters, many electric railways are 
regaining some of the non-necessity 
riding. 

In connection with the exterior 
appearance of the car, the body lines 
are of primary importance. In early 
car construction curved sides were 
the almost universal practice, but 
subsequently, with the advent of the 
steel car, a straight side came into 
vogue. More recently, however, 


there has been some tendency to re- 
turn again to the curved side design. 


A Modern Car of the United Electric Railways, Providence. 


Streamline bodies are help- 
ful in getting good appear- 
ance. Good painting is ex- 
tremely important, and here 
is told how to get the best 
results in color and protec- 
tion. The kind of seats used 
and the interior trim and 
finish have much to do with 
making the ride a pleasure. 
Some new ideas in_ this 
direction are pointed out 
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Among the examples of this are the 
cars of the Kentucky Traction & 
Terminal Company, those of the City 
Railway of Dayton, the new cars of 
the Cincinnati Traction Company 
and those built for the Youngstown 
& Suburban Railway and others. 
Whether or not the curved side 
presents a more pleasing appearance 
than the straight steel side is largely 
a matter of taste. With a single- 
truck car, or with a double-truck car 
having a comparatively short body, 
a curved side seems to prevent the 


It Is Painted Dark 


vehicle from having the dumpy ap- 
pearance sometimes resulting from 
short flat surfaces. 

Closely connected with the matter 
of body lines is the design of the 
roof. In recent construction the old- 
fashioned monitor roof has almost 
entirely disappeared, nearly all of the 
more modern cars being built with 
arched roofs. There can be no ques- 
tion but that the latter gives the 
vehicle a more graceful appearance 
than can possibly be achieved with 
the former. There is opportunity 
for considerable display of skill on 
the part of the car designer, however, 
in getting a graceful curvature of the 
roof and adapting it to a particular 
car body. T'wo practices are in com- 
mon use. The ends of the arched 
roof may follow a short radius curve 
in changing from the horizontal to 
the vertical or may follow a flat para- 
bolic curve. The latter practice tends 
to accentuate the stream-line idea. 

It is a well-established fact that 
long continuous lines from end to 


Green and Trimmed with Very Light Green 
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These Cars Show Various Ideas in Merchandising Transportation 


1.—Cross-seats have grab 
handles extending the entire 
length of the back in the new 
cars of the Kansas City _Rail- 
ways. 

2.—The light-weight interur- 
ban cars of the Kentucky Trac- 
tion & Terminal Company have 
upholstered arm rests. 


3.—The Union Traction Com- 
pany of Indiana has realized 
upon the merchandising value of 
this type of all-steel coach. 


4.—In exterior appearance 
the high-speed interurban car 
of the Northern Ohio Traction 
& Light Company rivals the 
best steam railroad cars. 


5.—The monogram of the 
Muskegon Traction & Light 
Company is the only decoration 
on this attractive car. This 
practice is being widely adopted. 

6.—A broad aluminum band 
across the dasher is used by the 
Chicago Surface Lines to desig- 
nate a front-entrance car. 

7.—Frequent and careful car 
painting increases the popular- 
ity of the Binghamton Railway. 
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end of the car body produce a much 
more pleasing result than is created 
by short broken lines. This prin- 
ciple, which has been so successfully 
applied in the automobile industry, 
has been borne in mind in the body 
design of many recent cars. A vig- 
orous attempt has been made wher- 
ever possible to bring short hori- 
zontal lines to a uniform height. The 
platform windows are at the same 
level as the windows in the car body, 
giving the artistic effect of contin- 
uous lines. This cannot always be 
done, however, because the size of 
the controller may have to govern the 
height of the dash. The tops of the 
entrance and exit doors and tops of 
the windows in the car are at the 
same level. Moreover, the lines along 
the bottom of the car body are made 
continuous wherever possible. The 
result of such an arrangement is to 
emphaize stream lines and it is pleas- 
ing to the eye. 


PAINTING FOR APPEARANCE AND 
PROTECTION 


Painting is an influential factor in 
the effect created by the car exterior. 
The predominant color is a matter 
of extreme importance and deserving 
of the greatest care in selection. 
Moreover, the striping and decorat- 
ing can either make or mar the ap- 
pearance of the vehicle. Among all 
the available colors, only six are 
widely used by the railways in this 
country. These are Pullman green, 
Traction green, Tuscan red, a red 
half way between carmine and ver- 
milion, orange, and yellow. 

Although the entire subject of 
painting cars is more or less in a 
developmental stage at the present 
time, a few general principles can 
be set down. Painting is carried out 
for two distinct purposes, namely, 
to secure a pleasing appearance and 
to protect the car structure from the 
elements. Each of these considera- 
tions must be given its proper weight 
in selecting colors. It is poor mer- 
chandising to use any paint, no mat- 
ter how attractive in appearance, if 
its life is so short that it becomes 
impracticable to maintain it in good 
condition. Durability must there- 
fore influence the selection of colors, 
even from the merchandising stand- 
point, and then the protection of the 
structure will be automatically taken 
care of. 

Paints vary greatly in the matter 
of durability. The so-called natural 
colors, which are made from various 
earths and metal ores, are unaffected 
by long exposure to sun and rain. 
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Artificial colors, on the other hand, 
are made synthetically from chemi- 
cals, especially from coal tar, and are 


generally less durable than the 
natural colors. Modern methods of 
manufacture, however, have been 


improved to a point where many 
artificial colors are sufficiently dur- 
able for all practical purposes. 

Painters classify colors in seven 
groups: Black, brown, blue, green, 
red, white, yellow. The black group 
are practically all composed of pure 
carbon and are therefore  inde- 
structible. They are very useful to 
the car painter for certain parts of 
the equipment, but of course have no 
value as body paints. The brown 
group, which are derived from raw 
umber, are fairly permanent, but 
brown is not an attractive color for 
cars and is seldom used. 

Blue colors are all artificially made 
except a few very high-grade and ex- 
tremely expensive paints which are 
manufactured from lapis lazuli. 
Those which are made chemically are 
susceptible to sunlight and fade 
quickly. For this reason they are 
of little value to the car painter. 
Green paints are generally produced 
by a combination of blues and yel- 
lows. The presence of the yellow 
makes green a more durable color 
than pure blue. For the same rea- 
son, light greens retain their original 
luster longer than do dark greens. 

All red paints become dingy with 
age. The basic ingredient of these 
colors is the red oxide of iron. The 
natural state of this oxide, however, 
is in the hydrated form, which is 
yellow, and the red oxide tends al- 
ways to change into the yellow hy- 
drated form. Hence red paints invar- 
iably lose luster as they grow older. 

Yellows may be divided into two 
main groups: Yellow ochre and 
chrome yellow. The former is a 
natural color whose chief ingredient 
is the hydrated oxide of iron already 
mentioned and is practically perma- 
nent. Chrome yellow, on the other 
hand, is a chemical color derived 
from lead chromate and is not very 
durable. , 

Colors of the white group are 
derived from earths, of which decom- 
posed lime rock is the most impor- 
tant, or from oxides of lead and zinc. 
Their chief utility in car painting, 
however, is for the interior of the 
vehicle, for limited exterior trim- 
ming, or for mixing with other colors 
to brighten their tones. 

It will be seen, therefore, that 
from the point of view of durability 
the natural yellows and oranges are 
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good colors for car painting. Visi- 
bility is another advantage claimed 
for them. Reds also are natural 
colors and are fairly permanent, al- 
though in time they always fade 
somewhat. As a combination of 
durability and pleasing color, how- 
ever, red should rank high with the 
car painter. Greens are less perma- 
nent than yellows and reds, but the 
lighter shades last well enough for 
most purposes. F 


SINGLE COLOR FOR ENTIRE CAR BoDY 


In recent painting practice the use 
of a single color for the entire body 
predominates. When this is com- 
bined with a harmonious secondary 
color for trimming, the result is very 
pleasing. The effect thus achieved 
is generally more satisfactory than 
when two principal colors are used. 
For practical reasons the letterboard 
should be painted a dark color. Un- 
less this is done the dirt which accu- 
mulates on the roof will be washed 
down by the first rain and the letter- 
board will soon present a grimy, 
streaked appearance. . 

A second principal color, lighter 
in tone, is sometimes used on panels 
below the wagon rail on the older 
curved-side cars. This effect is 
usually not so pleasing as when one 
solid color forms the background for 
the entire car. It is important, how- 
ever, that where only one principal 
color is used, the striping and 
decorating be harmonious in color 
and tasteful in design. In other 
words, there must be more trim 
when only one main color is used. 

Paint may be utilized to good ad- 
vantage in emphasizing horizontal 
lines or in correcting breaks in the 
lines of the structure which are due 
to unavoidable mechanical require- 
ments. To accomplish this, striping 
on the sides of the car body has been 
continued at the same level on the 
platform and dashers. When the 
body and platform windows are at 
the same level, the trimming around 
them presents another opportunity 
for the painter to make a continuous 
line of color. A problem sometimes 
arises due to the platform posts run- 
ning between the roof and floor. 
There is no natural division on these 
posts and the tendency is therefore 
to paint them a uniform color from 
top to bottom. As this is usually 
the lighter of the two colors, it 
creates a prominent vertical line 
which detracts from the streamline 
effect. Posts should be painted to 
conform to the adjacent portions of 
the car body. 
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Roof colors are sometimes the same 
as the lighter of the two colors used 
on the body, but they are more often 
neutral shades of gray or brown. 
An important consideration in con- 
nection with roof painting is that 
too many colors introduced into the 
design spoil the effect. If the roof 
is painted in a color that is used else- 
where on the car, or in some neutral 
tint that does not attract the eye nor 
present a sharp contrast to the rest 
of the painting, the result is satis- 
factory. 

Besides outlining the window 
frames in some lighter color in the 
way that has already been described, 
it is the practice of most companies 
to decorate the sides of the car body 
with various sorts of striping. A 
particularly pleasing combination is 
an aluminum stripe on a light green 
background. Gold or aluminum 
striping on a red background usually 
looks well. Simplicity is a great 
virtue in this matter. <A single stripe 
forming the perimeter of a rectangle 
on the side of the body has been 
widely adopted and is probably as 
satisfactory a design as can be found. 
When stripes are used on the dash 
they should line up with the body 
striping whenever possible, even 
though there may be some difference 
in height between body and vestibule 
belt rails. 

Special painting is occasionally 
used for informative purposes. An 
example of this is the practice in 
Philadelphia, where all front-entrance 
cars are painted Pullman green, in 
contrast with the rear-entrance cars, 
which are bright orange. The pur- 
pose of this arrangement is, of 
course, to inform waiting passengers 
which type of car is approaching. 
The Chicago Surface Lines accom- 
plishes the same object in a slightly 
different way. Its front-entrance 
car is differentiated from other types 
by the presence of a broad aluminum 
band across the front dasher. The 
body color being red, this aluminum 
band stands out prominently and 
attracts attention to the fact that it 
is a front-entrance car. 

Some railways have a habit of 
painting short legends on the exterior 
of their cars. “Have Exact Fare 
Ready,” “Enter by Front Door,” and 
other similar signs are not infre- 
quently to be found lettered on the 
outside of cars. It may be doubted 
if this is the best way to accomplish 
the desired end. Such lettering cer- 
tainly detracts from the appearance 
of the car and many companies have 
found it more satisfactory to convey 
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the desired information by means of 
small signs in the windows. The 
latter plan probably makes the 
message more conspicuous. 

For many years it was common 
practice among electric railways to 
display the name of the company 
prominently on the sides of the cars. 
Although this practice is still fol- 
lowed in a number of localities, it no 
longer has the vogue which it for- 
merly had. In fact, many railways 
have gone to the opposite extreme 
and now have no indication of owner- 
ship on their cars. A happy medium 
appears to have been struck, how- 
ever, by those companies which place 
on the sides of their vehicles an at- 
tractive monogram in the same color 
as the striping. This serves both to 
relieve the monotony of a plain side 
and also to acknowledge to the public 
the ownership of the car. 

The requirements of economy 
sometimes clash with the require- 
ments of merchandising transporta- 
tion in the matter of car painting. 
That, of course, is an issue which 
each railway must decide for itself. 
If economy is to be the sole criterion, 
then the company should not deceive 
itself that at the same time it is 
achieving an artistic success. 

The financial benefit from the in- 
troduction of special merchandising 
features in the car painting program 
is very difficult to measure. Such 
a step frequently forms but a part 
of a larger merchandising program 
on the part of the railway, and there 
is no way to determine which par- 
ticular feature has appealed tothe 
public and has brought about in- 
creased riding. However, it has been 
the experience of numerous railways 
which have replaced dull exterior 
car colors by lighter, brighter tones 
that the public has been quick to 
notice the change and has been warm 
in its praise of the improved appear- 
ance of the cars. 

Small items often affect the ex- 
terior appearance of the car. The 
modern lifeguard which is partly con- 
cealed below the floor of the plat- 
form gives a much trimmer look to 
the car than do the various types of 
fender which extend out in front 
beyond the bumpers. The improve- 
ment is particularly noticeable in 
the case of double-end cars which re- 
quire fenders or lifeguards at both 
ends. The rear fender when folded 
up usually detracts from the neat- 
ness of the car appearance. 

The new cars of the Brooklyn City 
Railroad are equipped with wagon 
buffers. These are raised vertical 
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strips of rounded metal at the cor- 
ners of the car body and beside the 
center doors. They are intended to 
prevent other vehicles from scraping 
off the paint along the car sides. 

Destination signs, in addition to 
facilitating rapid loading of ears, 
play an important part in selling 
transportation. The prospective pas- 
senger who can readily determine 
where the car is going may ride the 
car instead of taking a taxi. Consid- 
erable skill has been displayed by the 
car builders in locating destination 
signs where they do not detract from 
the exterior appearance of the car. 
This can be done as the accompany- 
ing illustrations indicate without 
breaking the continuity of body 
lines. The Detroit car pictured on 
page 484 is excepted in this state- 
ment. 


MAKING THE INTERIOR PLEASING 


Probably the most important mer- 
chandising feature of the car interior 
is the seating arrangement. There 
is no question that passengers prefer 
cross-seats to longitudinal seats. In 
spite of the fact that the total carry- 
ing capacity of the car is reduced by 
this arrangement, nevertheless most 
railways have adopted it in their 
newer cars. In the pay-as-you-pass 
car, which is becoming increasingly 
popular, a combination is effected be- 
tween longitudinal and cross-seats, 
the forward half of the car being 
fitted with longitudinal seats and the 
rear half having cross-seats. This 
arrangement appears to be entirely 
satisfactory inasmuch as the passen- 
ger has his option of the two plans 
and the more desirable cross-seats 
invite him to pay his fare when he 
gets on. The number of cars recently 
built with only longitudinal seats is 
so small that this arrangement may 
now properly be called obsolete or at 
least behind the times. 

“A foot rest is an important detail 
which adds to the comfort of a pas- 
senger riding in a cross-seat. Uphol- 
stered arm rests on the.aisle side of 
cross seats have been installed on 
some recently built cars. While they 
look attractive and add to the com- 
fort of the passenger while sitting, 
they make ingress and egress more 
difficult. Any arm rest tends rigidly 
to limit the seating area. In inter- 
urban service, therefore, arm rests 
have advantages, but in city service 
they are undesirable. In some new 
cars the cross-seats have grab- 
handles extending along the entire 
length of the back. The car of the 
Kansas City Railways is an example. 
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This is no doubt an added convenience 
though not essential. But where this 
device is not used, at least the usual 
type of handhold at the aisle end of 
the seat back should be provided. 

In regard to the proper material 
for seats there is still diversity of 
opinion. Some railways cling to 
wooden slat seats. It is claimed that 
short-haul passengers do not care 
upon what material they sit, and the 
sanitary and economic advantages of 
wooden seats dictate their use. Rat- 
tan-covered spring seats, however, 
are today rather more widely used, 
and wisely so, than are the wooden 
seats. In some cases the former have 
spring backs, but some railway men 
think that the springs in the seat 
back are of less-importance than its 
shape, which should closely conform 
to that of the human body. How- 
ever, there is much to be said in favor 


of the spring back for its cushioning - 


of the shocks of starting and stop- 
ping. 

In an endeavor to improve the 
merchandising value of new cars a 
few properties have turned to the 
use of mohair plush upholstered 
seats. These installations have usu- 
ally been made on interurban lines, 
but seats of this kind have in a few 
cases been installec in cars for city 
service. Various fabrics, mostly in 
imitation of leather, have also been 
tried as seating material. From the 
standpoint of sanitation, first cost 
and maintenance expense, the use of 
these materials is a questionable 
practice for city service. Further- 
more, there is some basis for doubt 
as to whether the main value of their 
use has not been more a matter of 
improved appearance than actual in- 
creased comfort. The possibility of 
getting the same pleasing effect with- 
out the drawbacks of the more ex- 
pensive materials by staining the 
ordinary rattan in some attractive 
shade of gray, brown, mahogany or 
green does not seem to have been 
given much consideration. Judging 
from the effects produced with wicker 
household furniture stained in vari- 
ous colors, the prospect of applying 
the same idea, to rattan car seats is 
worthy of some thought and experi- 
ment. . 

Several, suburban lines have built 
cars with individual chairs. The 
- Lehigh Valley Transit Company op- 
erates a parlor car with wicker chairs 
on its “Liberty Bell’ route between 
Allentown and Philadelphia. A com- 


bination parlor and buffet car is run 
on the Chicago, Aurora & Elgin Rail- 


road. For luxuriousness and comfort 
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the observation parlor cars of the 
Chicago, North Shore & Milwaukee 
Railroad is not excelled by any other 
vehicle. 

The question of step height, which 
is an important one from the view- 
point of selling transportation, is dis- 
cussed more fully elsewhere in this 
issue. In general it may be said that 
anything which decreases the climb 
of the passenger and makes it easier 
for him to board the car may prop- 
erly be classed as a desirable mer- 
chandising feature. Methods of 
facilitating passenger movement in 
the car have distinct merchandising 
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used for this purpose with good 
effects. 

It is now almost universal practice 
to paint the headlining a light color. 
In some cases pure ivory white is 
used and in other cases the color is a 
cream or light buff. Blues and 
greens, which were at one time popu- 
lar, are now entirely dispensed with. 
The reason for this, of course, is the 
desire to brighten up the aspect of 
the car interior as well as to provide 
a better reflecting surface for the 
electric illumination at night. For 
the creams and buffs it is claimed 
that nearly as much light is reflected 


The Luxurious Interior of the Observation-Parlor Car of the North Shore Line Is 


a Most Valuable Merchandising Asset. 


value. Entrance and exit arrange- 
ments, location of doors and_bulk- 
heads, the position of fare box and 
railings all affect the comfort and 
convenience of the passenger. Any 
unnecessary obstruction to his free 
movement: should be avoided. These 
items, however, 


FEATURES DESIRABLE IN 
INTERIOR TRIM 


No particular recent changes are 
noticeable in the method of treating 
the interior woodwork of the car. 
Cherry and mahogany stains pre- 
dominate now as heretofore. The 
new interurban cars of the Pennsyl- 
vania-Ohio Electric Company have 
interior woodwork made of African 
mahogany. More attention is also 
being given to the matter of metal 
trimmings. Statuary bronze, alumi- 
num and various alloys are being 


are discussed at” 
‘length in another chapter. 


Its Exterior Is Likewise Inviting 


as is the case with a pure white, 
whereas the maintenance cost of the 
former colors is much lower and they 
look better than dead white. 

The questions of lighting, heating, 
and ventilating are important ones, 
from the viewpoint of selling trans- 
portation. Each of these, however, 
is a problem by itself and deserves 
careful consideration. Details of de- 
velopments in these subjects are 


- given in another chapter. 


In line with the other efforts to 
make the interior of the car more 
attractive to the passengers, linoleum 
is being used for a floor covering to 
a limited extent in interurban serv- 
ice. This has been done even on cars 
recently rebuilt, such as those of the 
Tri-City Railway, which paid partic- 
ular attention to merchandising fea- 
tures. In a few cases, primarily on 
interurban cars, grass carpet strips 
are used and even plush carpet. 
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Stanchions, grabhandles and straps 
are still used in much the same 
way that they have always been used. 
The general practice today, however, 
is to utilize white enameled metal, 
aluminum or composition materials 
for these purposes. This is a prac- 
tice which greatly improves the ap- 
pearance of the car interior. The 
straps in many of the new cars are 
suspended directly from the roof. 
The old-fashioned rod from which the 
strap hung, and which ran from end 
to end through the car, is no longer 
in general use. Occasionally, how- 
ever, grab rods have been substituted 
for the straps, and the latter have 
been done away with altogether. 

One of the most important recent 
tendencies in car designs, so far as 
the impression created in the mind 
of the passenger is concerned, is the 
elimination of unnecessary parapher- 
nalia inside of the car body. This 
tendency is clearly shown in several 
of the cars illustrated in this chapter. 
The straps are supported directly 
from the roof as already mentioned. 
The bell cord runs through a tube 
inconspicuously placed. Register 
rods have been either eliminated or 
else carefully concealed. Apparatus 
has been so located that it is incon- 
spicuous. Some railways have even 
gone so far as to remove the adver- 
tising racks and placards inside the 
ears. This particular idea may not 
find wide favor, but nevertheless the 
general plan of simplifying the car 
interior, and eliminating every un- 
necessary device, has improved the 
vehicle very much from a merchan- 
dising standpoint. 

There is a tendency to use better 
quality glass for car windows, even 
plate glass in some cases. This is 
all in line with the general policy of 
improving the appearance of the 
vehicle wherever possible. 

Metal window posts are popular 
and there have been developed sev- 
eral spring slides for the window 
sash so that the window is held 
firmly and does not rattle. Closely 
spaced catches on the window posts 
are more convenient for the passen- 
ger and also safer, because there is 
less danger of the sash falling on 
his arm. Another advantage of the 
metal window posts, particularly the 
spring equipped type, is that there 
is less tendency for windows to stick 
than with wood posts. 

Noise reduction in the operation 
of electric railway cars is being 
studied. Interesting investigations 
along this line were recently made by 
the London Underground Railway. 
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It was found there that the noise can 
be divided into three classes, namely, 
that from wheel and rail shock, the 
rattling of brakes and other appa- 
ratus under and on the car, and 
motor and gear noises. Although 
such noises are particuarly disagree- 
able in the inclosed space of an un- 
derground tube, even in the open 
they also detract greatly from the 
pleasure of riding in an electric rail- 
way conveyance. Among the recom- 
mendations made by the investigat- 
ing engineer in London, which would 
doubtless prove useful on any elec- 
tric railway property, are the follow- 
ing: The use of fiber or fiber-sup- 
ported wheels, increased length of 
springs, lubrication of springs, the 
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A Pneumatic Supporting Arrangement for 
Single-Truck Car Bodies 


use of stiff, double sides, and pack- 
ing of the entire side wall space with 
sound absorbing material: like slag 
wool or asbestos compound. After 
the London tests it was recommended 
that the wheels and all parts below 
the stepboards be heavily shrouded to 
deflect the sound. This of course ap- 
pears to be a difficult matter to carry 
out on surface cars. A double floor- 
ing with 3-in. asbestos or felt be- 
tween the thicknesses was also recom- 
mended. 
was not such an important factor.in 
the transmission of sound as were 
the sides and roof of the car. An 
unusual point mentioned in the re- 
port of the tests was that cross-seats 
have a tendency to reduce the noise 
inside the car by breaking up the 
sound waves. 

Another interesting British ex- 
periment is a pneumatic supporting 
device for the body of single-truck 
cars. This is accomplished by means 
of two pairs of steel channels, one 


It was found that the floor 
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fixed to the body proper and the other 
bolted to the truck. Inside of the 
square space formed by these two 
channels is an inflated rubber tube. 
The device operates by shock dis- 
persion, as any shock received by the 
truck is distributed over the whole 
body through the elastic medium of 
the air cushions. The wear on the 
tube is said to be almost negligible. 


VALUE OF OPEN CARS 


One method of encouraging non- 
necessity riding that has in the past 
proved very successful is the use of 
open cars in summer. Due partly to. 
the cost of changing over equipments. 
and partly also to the greater acci- 
dent hazard, many railways have 
abandoned the use of this type car. 
Those which still use it, however, 
are practically unanimous in the be- 
lief that it stimulates the riding 
habit. In Los Angeles, a combina- 
tion ear has been in service many 
years, the center part of the body 
being closed and the ends being 
open. Street railways in New York 
City and New England operate many 
convertible cars in which the panels 
between the window posts are re- 
movable for summer, and may be in- 
serted during the winter. At the 
present time, few railways are will- 
ing to tie up money in unproductive: 
equipment and hesitate to undertake 
the additional investment necessary 
for providing cars that could be used 
only during a few months of the year. 
For this reason it appears that de- 
velopment in the direction of open- 
car operation is necessarily limited 
to scenic routes where pleasure 
travel may be stimulated by their 
use. It has been suggested that a 
satisfactory solution of the question 
could be found in the Los Angeles. 
type car, with panels possible of in- 
sertion between the posts in the open 
sections. Such a car would be quite 
suitable for either summer or winter 
operation. 

From the viewpoint of selling 
transportation, it is not desirable 
that a car should remain in service: 
too long. No matter how carefully 
we overhaul and remodel an old car, 
it always remains an old car. It is 
impossible to conceal the fact from 
the riders, and they recognize the 
car for what it is—an old-style 
vehicle. It stands out in painful 
contrast to every modern car oper- 
ated. In considering any car rebuild- 
ing program, therefore, the advan- 
tages of new cars from the mer- 
chandising standpoint should be. 
given due weight. 
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Cars for Use in Train Operation 
More Capacity by Intensive Use 
of Track and Men 
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HE application of trains in 
electric railway work has be- 
come widespread. Not only 
are they advantageous on extremely 
heavy city lines, but for certain types 
of suburban service where regularity 
of headway is more essential than 
frequency they have advantages too 
great to be overlooked. They can be 
applied particularly well to various 
types of express service, and of 
course for rapid transit lines no 
other method of operation is con- 
sidered. In interurban service, also, 
trains furnish a means of providing 
additional capacity for handling un- 
usual crowds without the necessity 
of running extra sections, with the 
consequent complications of special 
train orders, unfamiliar meets and 
possible danger of collisions. 

Two distinct methods of train 
operation have been developed in re- 
cent years. The first makes use of 
motor cars with sufficient power to 
haul one or more trailers, while in 
the other method all cars are motor 
equipped and are handled by some 


Use of cars in trains increas- 
ing, with some activity in the 
direction of a car suitable 
for one-man or two-man 
single operation and in 
trains. The trend in trailer 
design with special consider- 
ation for reducing the stand- 
ing time is treated. The 
distribution of the motors 
among various cars and sev- 
eral schemes of permanently 
coupled or articulated units 
are discussed. Newer devel- 
opments in these directions 
largely experimental. Tend- 
ency is toward use of com- 
pletely automatic couplers 
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ticularly suited to the demands of 
mass transportation, and means of 
coupling them in such a manner that 
the train may be made up or broken 
without serious loss of time on the 
road.. In urban service two-car 
trains with trailers rather than mul- 
tiple-unit motor-car trains seems to 
be the preference. Motor and trailer 


service in the rush hours and as indi- 
vidual units the remainder of the 
day. Some recent one-man two-man 
cars are also being equipped with 
multiple-unit control for train servy- 
ice. In this way the benefits of the 
one-man car can be obtained during 
the lighter hours, and three men can 
handle the train in the rush. Units 
of this type, to be efficient as one- 
man cars, usually are too small to 
give the best results in heavy rush- 
hour train service. Where the need 
for trains is felt acutely the better- 
practice seems to be to use the 
largest units practicable for the pur- 
pose. : 

The transportation problem has 
been made more difficult due to the 
marked accentuation of peak loading. 
As the larger cities have grown in. 
population and area, there has come 
great concentration of business and 
manufacturing districts, and resi- 
dences have been forced farther and: 
farther out. While this, of course,. 
has increased remarkably the number 
of workers who have to be trans- 


form of multiple-unit control. Con- 
siderable experimental work is now 
in progress along various lines, 
chief among them being development 
of articulated trains and trailers 
equipped with a portion of the motor 
capacity but. without control. 
Among outstanding recent develop- 
ments in train operation are the 
production of types of trail cars par- 


Light-Weight Double-End Chicago Trailer 
with Adjacent Entrance and Exit at Center 


trains have been adopted in many 
cities where congestion is severe in 
rush periods. 

There is, however, a growing ten- 
dency toward the use of light cars, 
with simplified multiple-unit control, 
so that they can be used for train 


ported twice a day, there has not 
been a corresponding increase in the 


off-peak riding. Prominent among 
the causes for this change are the 
development of the automobile and 
its use by women and the leisure 
classes, and the establishment of 
community centers, so that a large 
number of the daily purchases of the 
family may be made near by. The 
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Special Features of Cars Used 
in Train Operation 


1. Toronto three-door trailer for pay-as-you-pass fare 
collection. 

2. Interior of Toronto trailer, showing adjustable barrier 
for directing passenger movement. 

3. In the latest Pittsburgh train two motors are installed 
on the trailer. 

4. Center-entrance trains of this type are used: for 
high-speed interurban service on Key System in California. 
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use of the telephone for ordering all 
sorts of merchandise and for con- 
ducting business generally also has 
cut down off-peak riding. Whereas 
the loading in the maximum hour 
ten years ago was perhaps twice that 
in the base, it now is more likely to 
run from four to ten times as great 
in the rush as in the mid-day. 

Another factor that enters. into 
the rush hour problem is the change 
in hours of labor in many of the 
trades. The general adoption of the 
eight-hour day has resulted in the 
workmen beginning their day’s work 
so near the hour at which office 
workers start that it is not possible 
to get the cars back from the one 
load to take care of the other. In 
the afternoon the workmen are stop- 
ping work just before the office 
workers, and a similar difficulty 
arises. a 


TRAIN OPERATION REDUCES 
CONGESTION 


Combined with these factors that 
have brought an accentuation of the 
peak demands, there has been a great 
increase in the movements of vehicles 
at the same hours that the maximum 
street car traffic is being handled, 
causing congestion far beyond what 
the original designers of the streets 
could have realized. This has re- 
sulted in the formation of congested 
points, usually at or near the busi- 
ness centers, but occasionally at other 
localities, where all traffic is slowed 
down. The street car, on account of 
the necessity for loading and dis- 
charging passengers, has been forced 
to bear the worst of the trouble. 
Regulations designed to keep the 
tracks free of interference frequently 
have been of little or no avail, and 
the difficulties incident to car. move- 
ment have increased enormously. 
Operators are thus going more and 
more to train operation to reduce the 
number of units that must pass a 
given point. oh - 

Train operation 
means of reducing congestion at in- 
tersections. . Frequent tests have 


is an excellent: 
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Montreal Front-Entrance, Single-End Type of Trailer 


shown that. the time taken by a two- 
car train in going through a street 
intersection is only about 30 per cent 
more than for a single motor car, 
although the carrying capacity is 
twice as great. That is, the use of 
trains, if properly spaced, can in- 
crease the capacity of an intersec- 
tion as much as 50 per cent over what 
it would be were single units used 
exclusively. When the limit of capac- 
ity of the street is being approached 
closely, this is an advantage of no 
small importance. Of course, to get 
the most out of this, every movement 
must be co-ordinated with the others, 
so that there is no waste of time 
at the intersections. The stopping 
places should be chosen carefully so 
that a continuous stream of trains 
will be ready to pass through the 
intersection as soon as the signal is 
given by the traffic officer. 

A number of railways have avail- 
able cars that are either new or in 
good condition, which were designed 
for operation singly, but which have 
many of the characteristics essential 
for successful train operation. In 
general it has been the plan to utilize 
such equipment as far as practicable 
when installing train service, so as 
to reduce the required investment. 

Many of the motors which were 
built a number of years ago have 
greater, capacity than was antici- 
pated in the design, especially since 
changes, such as the use of forced 
ventilation, have made it possible for 
them to carry excess loads for con- 


siderable periods of time. It fre- 
quently has been found possible to 
use these existing motor cars to haul 
trailers of light weight during the 
rush hours and thus provide large 
additional capacity for a few trips 
at reasonable cost. In many cases 
the motor cars have been used with- 
out change, except to add proper 
coupling equipment, while in some 
other instances they have been re- 
designed especially for train service. 

For best results, however, the 
motor cars for train service should 
be designed for the purpose. Struc- 
turally, there need be little difference 
in the car design from cars oper- 
ating singly, except that the sills and 
bolsters should be strong enough to 
stand the added strains. The major 
changes are in the arrangement of 
entrances and exits. 


FACILITATING MOVEMENT OF TRAINS 


The cars of a train, as nearly as 
possible, should all take the same 
time to load and unload. It is of 
little advantage to have the two cars 
equipped with time-saving devices if 
all the persons boarding or alighting 
at a particular stop use one or the 
other car alone. 

Some persons have objections to 
riding in the trailers, engendered 
from the days of the old single-truck 
trains without adequate couplers, 
and in which the passengers bobbed 
around with little chance for com- 
fort. For this reason particular at- 
tention must be given to the design 
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The “Near Side” Type Seating Arrangement Is Used in the Montreal Trailer 
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of the trailing unit from the stand- 
point of comfort, by making both 
exterior and interior attractive, pro- 
viding cross-seats wherever possible, 
and mounting the car on easy-riding 
trucks. By proper publicity, atten- 
tion may be called to the fact that 
the trailer is really an easier riding 
car than a motor car, since it has 
no motors and electrical equipment, 
and nearly all the weight is spring- 
borne. There is also the absence of 
noise from motors or gearing. It 
readily can be seen that the trail car 
is, if anything, safer than the motor 
car, particularly in the event of head- 
end collisions. 

Since a fundamental idea in train 
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tained by making the trailer a front- 
entrance car so that the loading 
doors of motor and trailer would 
stop at practically the same place. 


Door ARRANGEMENTS FOR 
TRAILERS 


It is even more desirable to have 
ample entrances and exits on train 
units than on cars designed for 
single operation only. Two designs 
of trailer are in general use, that 
with doors at the front end only, and 
that with center doors. Originally 
a single door was used at the center, 
but with cars seating fifty to sixty 
persons, and proportional standing 
space, this was found entirely inade- 


service is to provide greater track 
capacity than is possible with single- 
car units, everything must be done 
to facilitate the movement of the 
trains. Also, it is essential that the 
control of the second car be in the 
hands of one man in order to save 
labor cost. This ordinarily leads to 
the use of one door, or group of 
doors, close together. Many disad- 
vantages that have been cited against 
the center door for a motor car dis- 
appear when it is used on the second 
car of the train. The only remain- 
ing valid objection is that the loca- 
tion of the center door of the trailer 
is a considerable distance from the 
rear door of the motor car, so that 
where but a few passengers are 
waiting to board the train there is 
wasted time while the passengers 
are deciding at which point to enter, 
and also the bulk of the load is likely 
to be carried on the motor car. If 
all the rush-hour service on a route 
is given with trains this is of little 
importance, as regular riders group 
themselves where they know one or 
another door of the train will be 
stopped. 

Some railways have considered 
that better loading results were ob- 


The Doors on This St. Louis Trailer Are 
Separated so that Pay-as-You-Pass 
Operations Can Be Used 


quate, and double doors were sub- 
stituted. Two distinct arrange- 
ments are now used for center-door 
trailers. In the first one the two 
doors adjoin, in general being oper- 
ated by one engine or pair of engines 
working together. In the second ar- 
rangement there is a space between 
the two doors 1 ft. to 3 ft. wide, the 
doors usually being arranged for 
independent operation. 


“PAY-AS-YOU-PASS” PLAN 
ON TRAILERS 


One of the limitations of either of 
these designs is that with prepay- 


ment the passengers must board the’ 


car only at a rate such that fares 
can be collected. Hence it may not 
be desirable to open both doors at 
once. The rate of fare collection, 
then, is the real limitation to speed 
of loading. It is much slower than 
in the case of a motor car using the 
pay-as-you-pass system, in which 
case passengers can board as rapidly 
as is physically possible, and pay 
their fares at any later time before 
leaving the car. 
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This latter principle has been ap- 
plied in several types of trailer built 
in recent years. An example of this 
is the St. Louis trail car. The two 
doors, which are located slightly for- 
ward of the center, are separated by 
a distance of about 3 ft., the con- 
ductor’s position being between them. 
The forward door normally is used 
as an entrance and the rear one as 
an exit. Fares are collected as the 
passengers pass by the conductor in 
going from the front to the rear 
section. 

It is possible to use both of the 
doors as exits at heavy unloading 
points, by blocking the passageway 
between the front and rear portions, 


and collecting from unpaid passen- 
gers as they leave the car from the 
forward portion. 

A similar door arrangement was 
used in the first type of trailer built 
by the Toronto Transportation Com- 


mission. An interesting improve- 
ment has been made in the latest 
type of Toronto trailer. In this car 
there are three doors near the mid- 
dle of the car, two of which adjoin, 
while the third is located toward the 
rear a distance of some 3 ft. In the 
space between these doors is the con+ 
ductor’s stand, containing the door 
control, fare box and change coun- 
ter. The door control valves are so 
arranged that the conductor can 
operate the three doors independ- 
ently of each other so as to control 
passenger movement. 

A stanchion is placed on the car 
floor between the two forward doors 
supporting a gate made of pipe in 
such a position that it can be used 
as a barrier between the two doors 
or between the doors and the fare 
box. P 

In operation the rear door is al- 
ways an exit and the forward door: 
is always an entrance, while the mid- 
dle door may be either, depending on - 
the ruling direction of the passenger- 
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Rear End of Forward Car . 


Snap connectors for 
electric cables ~. 


movement. Pay-as-you-pass fare col- 
lection is used. Inbound, during the 
morning rush, the two front doors 
are used as entrances, accommodat- 
ing two streams of passengers, the 
barrier being set so that passengers 
turn slightly to the right as they en- 
ter. When the trailer reaches the un- 
loading zone on the inbound trip the 
barrier is moved by means of a lever 
at the conductor’s stand, so that pas- 
sengers from the forward section of 
the car, who have not yet paid, may 
deposit their fares and leave by the 
door at the conductor’s right, with- 
out interfering with those who had 
paid previously and who are leaving 
simultaneously by the rear door. In 
tests this arrangement showed a sav- 
ing of approximately one-fourth the 
time taken with a two-door car of 
the earlier type. This arrangement of 


Tubular coupler carri@s 
air and electric connections’ 


Case hardened 
steel hal! shrunk 
To tube 


The Minneapolis Train Is Coupled Perma- 
nently with a Hollow Tube Drawbar 
Containing Air and Electric 
Connections 


doors is used only for the second car 
of a train, the leading car being of 
the Peter Witt type. 

In a train developed in Minneap- 
olis by the Twin City Rapid Transit 
Company, consisting of two perma- 
nently coupled cars with front and 
rear end doors, there is an ingenious 
division made between the duties of 
the motorman and the conductors. 
The front door of the leading car is, 
of course, controlled by the motorman. 
Since he is not actively engaged 
while the train is standing still at 
a stop, control of the rear door of 
the front car also has been given to 
him. With a mirror he can see read- 
ily when this door may be closed. 


Top, Left—In This Type of Automatic 
Car, Air and Electric Coupler the Electric 
Contact Heads Are Mounted on the Sides. 


! *-Cable-suppor?t 
‘ bracket 


‘ Shims in socket joint to take up wear 


The conductor of the leading car, re- 
lieved of the control of the door at 
his own position, controls the front 
door of the trailing car, at which 
point there is no trainman. He can 
see directly from his position when 
the door should be opened or closed. 
The rear door of the rear car is 
directly under the observation and 
control of the second conductor. The 
controls are so arranged that changes 
in the method of operating the doors 
can be made readily. 

A problem that must be faced in 
the use of trains for urban service 
is that of determining whether they 
will be used for the rush hours only, 
or will be in service all day. From 
the standpoint of merchandising 
transportation there can be but one 
answer. In the rush hours the prob- 
lem is to carry aS many passengers 


Right—Spring-Supported Carriers Provide 
for Breaks in Grade in This Type of Car 
Coupler, ‘ 


Below—A Type of Automatic Car, Air 
and Electric Coupler with Electric Contacts 
Contained in Head. 
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as possible, and this is best done by 
the use of units as large as can be 
handled effectively on the streets. 

The non-rush problem is entirely 
different. For the non- necessity 
rider it is a matter of convenience. 
When it is known by the patrons 
that frequent car service is avail- 
able. more rides will be taken, and 
the family automobile will be left in 
the garage to save “gas” and the 
worries and inconvenience of park- 
ing downtown. But in most cities 
there is not enough of this non- 
necessity business to justify fre- 
quent service with units seating over 
100 passengers, and even in the larg- 
est cities the number of such lines 
is very limited. Even a fifty-passen- 
ger car is large for most mid-day 
requirements if “car-in-sight” serv- 
ice is given. 

In Cleveland and Detroit trailers 
are run all day on certain lines. 
The service given is not, of course. 
on as short headways as could be 
provided with single cars. There is 
a saving in platform labor from the 
train operation, but for a consider- 
able part of the non-rush periods 
there are many empty seats that are 
provided in order to prevent such 
long headways that riders would be 
driven away from the lines. 


CONSIDERATIONS IN ADOPTING THE 
Most SUITABLE FORM OF TRAIN 


A limitation to the extension of 
the use of train operation in city 
service, particularly for the non-rush 
periods, is that the streets where 
congestion is most acute, and which 
at first sight may appear most suit- 
able for train operation, ordinarily 
are served by groups of lines which 
divide and go to various destinations 
on diverging routes outside the busi- 
ness center. Even where the trunk 
line is not split in this manner, it 
may be desirable to give a consider- 
able amount of short-line service, 
which has a similar effect in limit- 
ing the applicability of such: large 
units. 

The principal difficulty encoun- 
tered in attempts to use the one- 
man car for the mid-day, supple- 
mented with trains for the rush 
hours. is that the two types are not 
equally suitable for the heavy re- 
quirements. Mixing trains and 
single units on a route leads usually 
to overcrowding of the single cars 
and underloading of the trains, with 
headways distorted and service poor. 
It is much better to have the equip- 
ment on a route or group of routes 
uniform, and take care of the varia- 
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In the Minneapolis the Conductor of the Forward Car Controls the Front Door 


tion in load requirements by modify- 
ing the spacing between cars. 

The best answer to the question of 
flexibility of service may be found 
in the use of multiple-unit trains. 
With identical units the non-rush 
demands can be taken care of with- 
out difficulty by use of single cars, 
and in the rush the trains can be 
made up on short notice by attaching 
identical cars to them. With modern 
types of control and automatic cou- 
plers this can be done readily. The 
latest development in giving flexibil- 
ity of equipment has been the one- 
man two-man car arranged with 
multiple-unit control to allow train 
operation during the rush hours. As 
previously pointed out the limitation 
in this attempt to provide a “univer- 
sal equipment,” that is, one-man two- 
man cars and three-man trains, is the 
fact that a car which is suitable for 
one-man operation is not the most 
efficient unit for conditions which 
call for train operation. That is, if 
not too large for one-man operation, 
it is too small for train operation. 

In some instances arrangements 
have been tried using four-motor 
cars for all-day service, supple- 
mented by cars of practically iden- 
tical type equipped with two motors 
having like electrical characteristics, 
The operation is 
the same as where all cars are alike, 
except that care must be taken that 
the four-motor cars are the ones 
used for the base service, since the 
others would not be able to give the 
speed required, and the motors would 
be liable to overheat. It is, how- 
ever, a compromise between trailers 
and the ordinary multiple-unit oper- 
ation that merits attention. 

Tests: have been made on’ various 
combinations of motor cars and trail 
ears for train service, with a view 
to determining the best arrangement 
of the electrical equipment. Un- 
questionably straight trailer opera- 
tion calls for the least investment, 
since the power can all be concen- 
trated in two or four motors, with 
a simple type of platform controller. 
The electrical connections to the 
trailers need only supply lights, heat- 
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ers, and signals, and can be made 
without difficulty by the automatic 
couplers now on the market. 

The use of multiple-unit trains in- 
volves the use of a more complicated 
control which, although it can be 
made entirely satisfactory, is some- 
what more expensive to install and 
maintain. The flexibility obtained 
by this arrangement is, on the con- 
trary, very much greater than where 
trailers are used. 

A typeof train intermediate be- 
tween the trailer and the multiple- 
unit train has been developed re- 
cently by the Pittsburgh Railways 
Company. A four-motor car of the 
type standard in that city is coupled 
with a trailer car equipped with two 
similar motors. By using an ingeni- 
ous method of wiring a three-line 
jumper provides for motor connec- 
tions between the cars, there being 
no controller on the second car. The 
advantages obtained for the train 
are that the motor capacity is bet- 
ter proportioned for the work than 
where straight trailers are used, and 
that the expense of construction and 
maintenance are considerably lower 
than with multiple-unit control. The 
motors on the second car are per- 
manently connected for forward mo- 
tion, as the four motors on the mo- 
tor car furnish sufficient power for 
backing. The second car, although 
equipped with motors, remains es- 
sentially a trailer, and must be han- 
dled about the yards and shops as if 
it had no electrical equipment what- 
ever. 

In Milwaukee an arrangement has 
been tried for using two double- 
truck cars to form a complete unit 
for train service. A permanent flex- 
ible coupling and vestibule is pro- 
vided between two cars. Directly 
under the coupling is placed a swivel- 
ing truck, the two inner trucks of 
the cars being taken off, so that the 
entire unit is supported on three 
trucks. The train, of course, can only 
be operated as a single unit, and thus 
is suitable for rush service only, 

The idea of the articulated unit 
has been carried still further in the 
design now being worked out for 
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use in Detroit, which is shown in 
an accompanying illustration. There 
are three separate bodies connected 
with flexible vestibules. Trucks of 
ordinary design are placed at the 
ends and carry the four 60-hp. mo- 
tors that propel the train. The mo- 
tors are controlled by a platform 
type controller, operation being 
single-ended. The two inner trucks 
are of special type, and are placed 
over the swiveling joints between 
the center section and the two end 
sections. 

Connection between the bodies is 
made in an ingenious manner by 
means of a vertical cylinder sup- 
ported from the truck and rotating 
with it. The end of the car is also 
cylindrical, and rotates around the 
vestibule section. 

The two conductors are placed be- 
tween the sections, collecting fares 
on the pay-as-you-pass system. In 
the morning the two end doors of 
the unit are to be used for loading 
and the center door for unloading, 
while the process is reversed in the 
evening, the entrance being at. the 
center and the exit at the ends. 

It is expected that this type of car 
will have the advantages of lower 
first cost, less platform labor, main- 
tenance, and power costs than with 
trains of the ordinary type. It is, 
however, extremely large for opera- 
tion on city streets, and has a disad- 
vantage from the schedule standpoint 
of having 140 seats in a single oper- 
ating unit. The necessity of taking 
the entire unit out of service to do 


repair work on one of the sections” 


is to be met to a certain extent by 
substituting another section for the 
one out of order. The weight of the 
complete unit is estimated at 72,000 
lb. The cars now in use in Detroit 
weigh 37,000 lb. and seat fifty pas- 
sengers. ,, 
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the Trailer While the Motorman Controls the Rear Door of the Motor Car 


In the few instances where trains 
are in use that are permanently 
coupled, this of course means that 
the two cars must be considered at 
all times as a single unit. This 
limits their use for practical pur- 
poses to the rush hours. Unless the 
single cars which are in service all 
day are coupled with second cars to 
give trains practically uniform with 
the permanently coupled units, there 
will be the non-uniformity of equip- 
ment mentioned previously that leads 
to unsatisfactory loading conditions. 

The permanently coupled train_has 
the further disadvantage that in case 
one of the cars is disabled the en- 
tire train must be taken out of serv- 
ice and laid up for repairs, while 
with couplers the disabled car can 
be removed and another substituted 
quickly. This means that a greater 
provision for reserve equipment must 
be made. 

So far as the mechanical arrange- 
ments with permanent couplers are 
concerned, they can be made quite 
satisfactory. Probably the most re- 
cent development in this direction is 
the unit designed by the Twin City 
Rapid Transit Company, which is 
shown in an accompanying illustra- 
tion. For coupling, a special hollow 
round bar. is used, with a ball-and- 
socket joint connecting it to each car. 
The electrical and air connections are 
carried within this hollow coupling 
bar. It is stated that tests have 
shown this rigid type’ of coupling to 
be very satisfactory. 


MODERN COUPLER PRACTICE 


The selection of coupler equip- 
ment is nearly always limited by at 
least three conditions. First and 
most vital is the minimum radius of 
track curvature to be encountered on 
the system; second is the existence 
of abrupt changes in track grade; 
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and third is the adaptation of the 
coupler to existing cars that must 
be equipped with them. 
Satisfactory coupler equipment 
demands a certain space under 
the end of the car, and the very 
nature of the device makes it 


ui essential that the clearance space 


be kept free of all obstructions, 
even though they be such im- 
portant parts as fenders, car 
steps, or door operating mechanisms. 

In recent years it has been found 
increasingly desirable to incorporate 
also such electrical connections as 
are necessary into the coupler, so that 
all or a large part of the wiring can 
be connected automatically when the 
cars are joined. In trailer service 
this may consist only of the light 
and heat wiring, although it is pos- 
sible also to connect such circuits as 
door interlocks, buzzer and bell sig- 
nals through the couplers. The sim- 
ple action of bringing the cars to- 
gether makes all the mechanical, air 
and electric connections automati- 
cally. It then is necessary only to 
throw two air cocks to open up the 
air brake line. 

For multiple-unit control it is pos- 
sible to carry the leads for the con- 
trol wiring in the coupler head, so 
that these circuits are all completed 
automatically. Until recently the 
power wiring has been carried in 
separate jumpers that have to be 
connected by hand, as the insulation 
of contacts in a coupler head is quite 
difficult on account of the limited 
space available and the exposure to 
dirt and moisture. 

Equipments have been placed in 
operation in Kansas City and else- 
where in which the necessary power 
lines are carried through the cou- 
plers. These have been in service 
approximately one year and are re- 
ported to have given satisfaction. 
The type of coupler used is shown in 
an accompanying illustration. 

In connection with one type of 
coupler the cocks for cutting off the 
air when the cars are uncoupled are 
on the same shaft with a drum carry- 
ing the electrical connections, so that 
the act of closing the air cocks auto- 
matically disconnects the exposed 
contacts in the coupler head. In an- 
other type of coupler efforts have 
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been made to provide a shutter that 
protects the coupler head against the 
weather when it is exposed at the 
end of the train. 

In conclusion, it may be said. that 
while there is at present a great deal 
of activity in the direction of de- 
veloping a universal car applicable 
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to one-man or two-man single-car 
operation, and to three-man train 
operation, there is not sufficient 
evidence as yet to demonstrate that 
this would be as good for very heavy 
service requirements as the large 
capacity cars designed specifically for 
such train service. 
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eral decrease in car weights, has 
produced a rather difficult situation 
for the truck designer. 

The subject of truck springs is 
almost entirely a problem of the rela- 
tion between minimum and max- 
imum. loads. In the case of street 
cars the minimum load is the weight 
of the empty car body together with 
those truck and equipment parts that 
are supported by the springs. The 
maximum load is the sum of this con- 
stant or dead load and the variable 
passenger or live load. The springs 
must be designed for this maximum 
load plus a certain reserve for un- 
usual loading conditions or for the 
effect of road shocks. As the weight 
of cars has been decreased, the live 
load has gradually approached the 
dead load in value, and in many mod- 
ern cars has become very nearly 
equal to it. 

The importance of low step heights 
makes it necessary to carry the car 
body as low as possible on the truck. 
This requirement has held the clear- 
ance between body and truck parts 
to an average value of about 33 in. 
This condition adds again to the diffi- 
culty of obtaining easy riding springs 
without at the same time obtaining 
either excessive deflections or fiber 
stresses for comparatively small 
overloads. 

The conditions encountered have 


led to various arrangements of mod- 
ern truck springs to provide grad- 
uated or compound spring systems 
which would give easy riding under 
small passenger loads and at the 
same time restrict the maximum de- 
flections under extreme loading con- 


Modern Full Ventilated Railway Motor, 
Showing Arrangement of Air 
Openings in Frame 


ditions. The method of providing a 
light-load helical spring with limit- 
ing stops on the spring caps was 
described under the discussion of the 
arrangement of springs in trucks. 
Another method developed is based 
on making the elliptic spring the 
light-load unit and limiting its de- 


flection by interposing a compar- 
atively stiff spring between the 
bands. In this design a full-elliptic 


spring is located under the bolster 


and a volute or flat spiral spring - 


wound in a helix is mounted between 
the bands of the full-elliptic so that 


Illustration of Progress in Motor Design. 
Approximately 70 Lb. per Horsepower. 
Design Weighing 32 Lb. per Horsepower 


Left—Early Inclosed Type Weighing 
Right—Modern Ventilated 
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although the latter is made flexible 
enough to absorb vibrations under 
light ioad, the total deflection is 
limited under heavy loads by the ac- 
tion of the stiff spiral. 

In order to obtain spring capac- 
ities sufficient to prevent undue de- 
flection under heavy load, and at the 
same time provide the necessary flex- 
ibility to insure easy riding under 
light load, there has been a tendency 
to work truck springs under street 
cars at fiber stresses that are close 
to the elastic limit of the material. 
Under such conditions an unusual 
road shock or extremely heavy pas- 
senger load will cause a permanent 
deformation of the springs. This 
results in a settling of the body, and 
it has been necessary in many cases 
to insert blocks under the center 
bearings to maintain proper clear- 
ances after cars have been in service. 
As a result of this condition, many 
cars which were originally designed 
with desirable step heights are act- 
ually operated with bodies blocked 
up to an excessive height. 

The use of higher grade materials 
for car springs as a solution for some 
of these problems hag been con- 
sidered. There is a tendency, how- 
ever, to favor the development of im- 
proved spring arrangements which 
will hold down the stresses imposed 
on springs of present materials by 
the further application of graduated 
spring systems similar to those de- 
scribed. 

The balance of this chapter, which 
describes the developments made in 
air brake, control and current col- 
lecting apparatus, will be published 
in next week’s issue of the JOURNAL. 
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The Largest Street Railway 
Exhibit Ever Held 


EPORTS from Manager F. C. J. 
Dell, in charge of exhibits at the 
Atlantic City convention, indicate 
that this will be the largest street 
railway exhibit ever held in this 
country. Up to Sept. 26, 73,044 sq.- 
ft. of exhibit space had been rented. 
This compares with 62,219 sq.ft. at 
Atlantic City in 1919, 59,528 sq.ft. in 
Atlantic City in 1920, and 62,095 in 
Chicago in 1922. 
On Sept. 26 of this year the num- 
ber of exhibitors was 160. ; 
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City Is Insistent 


Mayor of Davenport Says that Tri-City 
Railway Must Meet Its Paving 
Obligations 


“Mayor Alfred C. Mueller of Daven- 
port has replied by letter to B. J. Den- 
man, president of the Tri-City Railway, 
who recently notified the Mayor that 
unless some remedial action was taken 
service would probably be discontinued. 
The Mayor has now demanded that the 
company proceed with the work it con- 
templated dcing and carry it to com- 
pletion. It will be recalled that the 
company had stated that unless some 
plans for relief could be worked out 
within a reasonably short time (ninety 
days at the most) there was no alter- 
native save to turn the property over 
to the creditors to obtain what they 
could from the salvage of the physical 
properties. 


COMPANY NOTIFIED TO PROCEED 


The communication of the company to 
the Mayor, published in full in the ELEc- 
TRIC RAILWAY JOURNAL for Sept. 15, 
page 419, was read at the committee 
of the whole meeting of the City Coun- 
cil on Sept. 4 and at the regular meet- 
ing of the Council, on Sept. 5, was re- 
ferred back to the committee of the 
whole. After receiving the communi- 
cation and after it had been discussed 
to some extent, some doubt existed as 
to the meaning of the sentence “in the 
meantime it is clear that the company 
is absolutely unable to proceed with any 
of the public improvements now con- 
templated.” 

At the request of the members of 
the Council, the Mayor asked for fur- 
ther information and was told that this 
meant that the Tri-City Railway did 
not intend to go, on with the completion 
of its part of the extensive paving pro- 
gram planned and contracted for by 
the city authorities. : 

At the committee of the whole meet- 
ing of the members of the City Council 
on Sept. 19, the letter from the com- 
pany was again discussed and at the 
conclusion of this discussion, a motion 
was unanimously adopted that the Tri- 
City Railway be notified to resume 
forthwith its paving work and carry 
out the company’s part of the paving 
work which has already been contracted 
for by the eity. 

In his letter to the company the 
_Mayor said: 


Your attention is called to the fact that 
in the early part of this calendar year, 
after the Council had decided upon_ its 
paving program, the proper notices required 
by law, were given to all parties concerned 
and among others, your company received 
due notice of the contemplated improve- 
ments. Subsequent to that time, matters 
relating to this paving were frequentlv 
discussed by officers of your company and 
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The News of the Industry 


representatives of this city. At no time 
was a formal protest or objection made 
on the part of your company and there was 
no intimation that you would fail to carry 
out your part of the agreement. The city 
entered into contracts for the construction 
of this paving fully believing that your 
part of the work would be promptly done. 

During the negotiations relating to the 
rerouting plan submitted by your company, 
the matter of paving was again freely 
discussed and representatives of your com- 
pany stated that no matter what the final 
disposition of the rerouting plan would be, 
that your company would carry out in full 
its part of the paving. 

A large part of the paving has been com- 
pleted and yet there are some extremely 
important paving jobs which are unfinished 
and which cannot be completed in a satis- 
factory manner if you persist in your 
refusal. 

The members of the Council therefore 
feel that the attitude you are now taking 
is not a consistent one and is entirely 
out of harmony with the position taken by 
representatives of your company heretofore. 
They feel that your company is legally and 
morally bound to go on with the work and 
carry it out to completion and I am taking 
this opportunity to inform you of the action 
of the Council and to demand that your 
company forthwith proceed with the work 
and carry it out to completion. 


Philadelphia Voters Approve 
Fund Transfer 


By a vote of practically four to one 
the citizens of Philadelphia on Sept. 18 
expressed their approval of “Step No. 
1” of the proposed comprehensive 
transit plan adopted by the City Coun- 
cil after a series of meetings with the 
Transit Commission and the Philadel- 
phia Rapid Transit Company. “Step 
No. 1” provides for a four-track Broad 
Street subway from Olney Avenue to 
Spruce Street, the Ridge Avenue loop 
and subway lines in Chestnut and 
Walnut Streets to West Philadelphia. 

The election showed the voters ap- 
proved the using of funds voted for in 
1916 and 1920 for the new plan in- 
stead of for the purposes for which 
they were originally intended. 

The various steps in the transit pro- 
gram in Philadelphia have been out- 
lined previously in the ELECTRIC RAIL- 
WAY JOURNAL. . 


Acquires Property for Power 
Development 


With the acquisition of the Toledo & 
Western Railroad line and two large 
utility properties at Adrian, Mich., the 
Doherty interests will make that road 
the basis for considerable development 
in the distribution of power to munici- 
palities and industries along the right- 
of-way. The Citizens’ Light & Power 
Company and the Lenawee Gas & Hlec- 
tric Company, valued at more than 
$1,000,000, have been purchased by the 
Cities’ Service Company. The Adrian 
Street Railway and the Toledo & West- 
ern enable the company to tie in these 
properties with the Toledo Edison Com- 
pany and other Ohio properties. 
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Electrification Suggested 


Engineers Complete Studies of Albany 
Zone Changes—Immediate Work 
Not Planned 


Electrification of the Boston & Al- 
bany Ra‘lroad from Albany, N. Y., to 
Springfield, Mass., and the electrifica- 
tion of the new Hudson River Con-: 
necting Railroad and the freight yards 
in the Castleton-Ravena-Selkirk area 
are the next big steps in the transpor- 
tation development of the district at 
Albany. 


ENGINEERS’ REPORTS PRESENTED 


Reports and recommendations made 
by engineers covering the electrification 
work have been submitted to officers of 
the New York Central and the Boston 
& Albany, as a part of the program of 
improvements to be carried out in the 
future, but the decision remains to be 
made by the officers of the company as 
to when the work will be commenced. 
Chief Engineer G. W. Kittredge says 
that he does not believe the work will 
be authorized this fall, and he has no 
definite information as to whether it 
would begin in the spring. 

The plan covers 100 miles of electrifi- 
cation on the Boston & Albany and the 
establishment of a full electrical equip- 
ment for the company’s freight yard at 
Selkirk. 

Proposed electrification of the Bos- 
ton & Albany calls for catenary type of 
construction such as is in use on the 
Chicago, Milwaukee & St. Paul road’s 
electric division, with a 3,000-volt direct- 
current load. The Selkirk yards are to 
be unique in their bulk classification 
work and it is said that because of this 
very fact the application of electrical 
power will be a big economy. 

Extension of New York Central elec- 
trification from Harmon toward Albany 
has no direct connection with the pro- 
posed electrification of the Boston & 
Albany, it is said. 


CONNECTING RAILROAD Is NEARLY 
COMPLETED 


Work on the Hudson River Con- 
necting Railroad, which began last fall, 
is a little more than half finished. The 
contract includes erection of a bridge 
across the Hudson at Castleton, con- 
nection on the east side of the river 
with the Boston & Albany tracks not 
far from Niverville, and connections 
on the west side with the present West 
Shore line, as well as the establishment 
of the largest freight yards in the 
world. The original contract repre- 
sented an expenditure by the com- 
pany for this work of approximately 
$20,000,000. 
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Chicago Surface Trackmen 
Want to Return 


Trackmen employed by the Chicago 
Surface Lines, on a lone strike since 
Sept. 12, were reported on Sept. 26 to 
have had their overtures to return re- 
jected by the company. Skilled me- 
chanics—electricians, machinists, sheet 
metal workers and others—who had 
voted with the laborers to strike on 
July 30 agreed to accept Mayor Dever’s 
advice and arbitrate. 

The substation electricians have 
made no demands as yet. They receive 
$200 a month and chief electricians are 
paid $210 a month. 

The trackmen, however, refused to 
accept arbitration and quit work. At 
another meeting held subsequently the 
laborers by a vote of four to one de- 
cided to continue their strike. Officials 
of the surface lines declared that the 
strike was not affecting service. One 
official said that the company had all 
the men necessary for emergency re- 
pairs and could run for six months if 
necessary without the strikers. 

The trackmen number about 1,200. 
They want an increase of 28 cents over 
their present minimum of 54 cents an 
hour. 

The union laborers and mechanics 
voted originally to strike rather than 
accept the company’s wage increase 
offer of 8 cents an hour. 

The company’s offer was the same as 
the wage increase granted the motor- 
men and conductors by the arbitration 
board which settled the wage. dispute 
between the company and the union car- 
men. 

The laborers and mechanics demand 
that their wages be increased all the 
way from 10 to 45 cents an hour. 

The present wage rates and the rates 
demanded by the unions organized 
among the men employed by the railway 
company follow: 


Present Wage 
Wage De- 
Union Per Hour manded 


Electricians No. 713 (arma- 


CUPED WARGERS) oh amteneetsten aioe .90 $1.00 
Electricians No. 9 (linemen) 1.10 1.25 
Blacksmith eines wipau ice aerate 292 1.10 
Sheet metal workers ...... 90 1.00 
WE Ke hbo CR Ae Four oly scams 6 .90 1.00 
IPAtternmeakKens | oo sca cee ctaiers .80 1.25 
WabOrersy, cjecbeuentanssieretonrak 54 81 
(PANEER Sie sd tistegepe stele suaians abe -60 87 
Assistant: foremen ........ 67 .94 
Wreck wagon drivers, per 

AY ce iawn geste whe eens teapy ene 5.20 6.50 


Extension to Cost $4,000,000 


An extension of the Dorchester tun- 
nel in Boston and the use of the Shaw- 
mut branch of the New York, New 
Haven & Hartford Railroad to Matta- 
pan station is assured by the action of 
the Boston City Council in accepting 
the legislative act of the present year. 
The work will begin early next year, 
will take about two years to complete 
and will cost approximately $4,000,000, 
and after it has been built it will be 
leased by the city to the Boston Ele- 
vated Railway. 

The present tunnel will be extended 
from Andrew Square, under Boston 
Street and under land of the Old 


ELECTRIC RAILWAY JOURNAL 


Vol. 62, No. 13 


Colony Railroad, coming to the surface 
by an incline south of Dorchester Ave- 
nue. Then there will be a surface track 
to Harrison Square, whence the tunnel 
cars are to run over the electrified 
Shawmut branch of the New Haven 
railroad to Mattapan, at the junction of 
River Street and Blue Hill Avenue. 

Mayor Curley would depress the 
tracks all the way out so that a high- 
way may be constructed above them 
like Park Avenue in New York. 


Brooklyn Officials Not 
Culpable 


No Indictments in Connection with “L” 
Accident—Tightening of Operating 
Rules Suggested 


In a brief presentment handed up to 
County Judge Reuben L. Haskell on 
Sept. 10 the June Grand Jury of Kings 
County reported that in its investiga- 
tion of the accident of June 25 on the 
Fifth Avenue elevated line of the 
Brooklyn-Manhattan Transit Corpora- 
tion at Flatbush and Atlantic Avenues, 
Brooklyn, in which eight persons were 
killed and about fifty injured, it found 
no evidence of culpable or criminal 
neglect and no evidence sufficient to 
warrant an indictment against any one. 

Included in the report were a num- 
ber of recommendations growing out of 
the Grand Jury’s investigation. The 
first recommendation was that track- 
walkers should be of a more intelligent 
grade and should be able to speak the 
English language. The second was that 
there should be more stringent inspec- 
tions of all vital parts of rolling stock 
and structures. The other recommen- 
dation dealt with construction features 
and relations with the Transit Commis- 
sion. The jury said: 


We respectfully report to the court that 
we have been unable to discover evidence 
sufficient to warrant an indictment against 
any person for culpable, or as is sometimes 
ealled, criminal negligence. 

Trackwalkers—These men should be of 
a more intelligent grade, thoroughly able 
te read, write and speak the English lan- 
guage, and their routes should be shortened 
to one-half of the present length, so that 
more frequent inspections of the voadbed 
carn be made. 

Inspection—For the safety of the public 
at large. a more stringent inspection of all 
vital parts of rolling stock and structures 
should be given in greater detail through- 
out the entire system. To this end we sug- 
gest that the bonus be doubled which is 
now given to inspectors on the discovery 
of defects which might cause accidents. 
This would serve as an incentive to the 
inspectors to make their inspections more 
complete. 


In regard to repairs to structure and 
roadbed, the Grand Jury recommended 
a complete system of indexing short and 
long ties, inner and outer guard tim- 
bers, by means of plates numerically 
arranged, so as to expedite repairs and 
renewals on a sectional basis. Regard- 
ing all steel running rails, guard ‘rails, 
frogs, switches, switch stands, fish 
plates and special steel work, it is 
recommended by the Grand Jury that a 
sectional system also be adopted, and 
that each and every part of the afore- 
mentioned steel parts be stamped nu- 
merically with steel dies. The report 
then says: 


_ By_adopting this system the entire road, 
including all wood and steel work, would 


be subdivided into sections, from station to 
station. : 

We suggest that the installation of inside 
steel guard rails at switches to the limit of 
practicability, so as to lighten the thrust 
imposed on outside guard timbers in case 
of derailment, 

We also suggest that rules be promul- 
gated and rigidly enforced regarding the 
speed with which trains may approach 
frogs and switches. We further recom- 
mend that steel girders, extending upward 
at least 34 ft. above the roadbed, be in- 
stalled at all curves and at special work 
where the running rails are interrupted by 
frogs and switches. At these points experi- 
ence teaches that derailment most fre- 
quently occur. These girders would serve 
to prevent derailed trains from running off 
the structure. 


In regard to the Transit Commission, 
the Grand Jury said in its presentment: 


We strongly recommend that all orders of 
the Transit Commission for repairs and re- 
newals be more promptly complied with 
than is done under the present system. We 
understand that this commission is au- 
thorized by law to see that its orders are 
promptly carried out and that such orders 
are to be regarded as mandatory rather 
than as meré suggestions. 

We likewise recommend that a closer re- 
lationship, if possible, should be established 
between the Transit Commission and the 
railroads to the end that the safety of the 
traveling public will be first, last and at all 
tirnes in the minds of those charged with 
this duty. 


-Will Discuss Railway Offer 


Negotiations between the city of 
Ottawa and the Ottawa Electric Rail- 
way will be started at once looking 
toward a settlement of the railway 
question with respect to extensions and 
service changes. Mayor Plant said that 
he would call a meeting of the Board 
of Control to consider the latest offer 
advanced by the railway company, as 
he believed that not a moment should 
be lost in coming to some agreement. 

The company’s offer asks for a re- 
newal of the 1893 agreement with the 
city, but with supplementary amend- 
ments. One is for the cancellation of 
the special rates which provide for the 
sale of eight tickets for 25 cents good 
at specified times and seven tickets for 
25 cents good at other times. 

Permission is also being sought 
for exemption from taxation except 
that the usual assessment on real estate 
be made to apply as long as the re- 
newed agreement exists. The company 
also asks for the right to operate one- 
man cars on the lines where traffic is 
light. The company asks the city to 
prohibit other passenger carriers, ex- 
cepting taxis and cabs operating within 
the city, but offers no objection to inter- 
urban business. 

The proposal wipes out Sunday fares, 
leaving the 5-cent rate for adults, 
3 cents for children, school children 
twenty for 50 cents and the 10-cent. 
rate after midnight. 

General Manager Burpee stated that 
the company would be willing under 
these conditions to maintain the 5-cent 
fare and complete the Feustel recom- 
mendations as to extensions by the end 
of 1928 when the present automatic 
renewal of the present franchise ex- 
pires.. It is the suggestion of the com- 
pany that at the end of this period the 
rates could be changed if the company 
could prove before an impartial referee 
that they are necessary and yet give 
the city the right to purchase the rail- 
way at the end of the five years. 
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Five-Cent Fare to Be Tried in Jersey 


Public Service Railway, Although Doubtful of Outcome, Withholds Re- 
guest for 10-Cent Rate to Adopt Suggestion of Public Service 
Commission—New Fare Effective Oct. 1 


5-CENT fare is to be charged with- 

in city limits by the Public Service 
Railway of New Jersey for a trial 
period of four months. In general this 
rate will appy on.y within the city 
limits of the larger communities. Be- 
yond the city limits to the end of the 
orig.nal 8-cent zone another 5 cents 
will be charged. Beyond that 8 cents 
will be charged in each zone. Trans- 
fers will be issued for 1 cent only on 
the 8-cent lines. Announcement to this 
effect was made by the company on 
Sept. 27. Action by the company to 
this end was taken on the suggestion 
of the Board of Public Utility Com- 
missioners. President McCarter says 
he entertains grave misgivings as to 
the financial results of the plan, but 
indicates in his letter of acceptance of 
the suggestion that he desires to co- 
operate fully with the board. 

Almost co-incident with the resump- 
tion of service by the company on 
Sept. 20 it filed with the board a tariff 
to become effective on Oct. 11, calling 
for a 10-cent fare. This request was 
met by the commission on Sept. 25 by a 
letter suggesting a trial for four 
months of the 5-cent fare within the 
city limits of Newark, Jersey City and 
other large communities. It is this 
suggestion which the company has now 
acted favorably upon as indicated in the 
following letter from Mr. McCarter: 


Public Service Railway has given serious 
consideration to the recommerdation made 
by the board with reference to fares in its 
communication of Sept. 25, proposing a 5- 
cent fare for the congested centers of the 
larger cit‘es without transfer, and an addi- 
tional 5-cent fare without trarsfer to the 
present 8-cent fare limits of those cities. 

While the company entertains grave mis- 
givings as to the financial results of the 
plan, nevertheless, desiring as it does to 
co-operate with the board and in the hope 
that the plan suggested points the way to 
the ultimate solution of the transportation 
difficulties confronting the company and 
traveling public of New Jersey, the com- 
pany accepts the suggestion of the board in 
the spirit in which it is offered and will go 
along with a trial of the rate proposed for 
period of four months or shorter’ time as 
may clearly indicate to the company and 
the board the results thereof. 

In doing this the company will rely upon 
the active co-operation of the board as 
offered in its statement in curtailing and 
limiting wasteful and unnecessary compe- 
tition and further seeks the co-operation 
of the board in helping it to-obtain relief 
from municipal paving obligations founded 
upon archaic conditions inherited fron 
horse car days. 


For the rate recommended by the board 
to be successful, two things must be accom- 
plished. The company must have more 
revenue arising from the transportation of 
a very much larger number of passengers 
which a curtailment of uneconomic and 
wasteful competition will produce, and its 
operating expenses must be kept down to 
the minimum. This latter desideratum can 
be substantially assisted by relieving it 
from burdensome paving obligations. 

A hearty support of the plan by the pub- 
lic will go a long way to make the trial a 
success and thus insure the permanency of 
the rate. 

In furtherance of and pending the trial 
of the rate proposed by the board, the com- 
pany hereby withdraws the proposed rate 
filed by it on Sept. 21 with the Board of 
Utility Commissioners. 

The company herewith files the follow- 
ing rate for transportation over the por- 
tions of its system enumerated below, eifec- 


tive Oct. 1, 1923, subject only to obtaining 
a permissive order from the United States 
District Court. 

Fare conditions not specifically herein- 
below referred to to remain for the present 
as they now are. All reference to munici- 
pal boundaries relate to present existing 
lines and not to any future extensions ov 
modificat.ons thereof. 


In its reply to the company the board 
expresses the hope that the acceptance 
of the present plan will meet the ap- 
prova: of the pubiic and will, in a 
measure at least, dispose of the present 
unsettled conditions in the transporta- 
tion problems of the state. It says: 


The board acquiesces in your proposal 
to put the rate suggested by the board into 
effect on Oct. 1, next, as we deem it de- 
sirable that the public should have the 
benefit of the new rate at as early a date 
as possible. 

The board reiterates its declaration, con- 
tained in its statement to you of Aug. 8 
last, and again in its later proposal which 
you have just accepted, that, in its judg- 
ment, ruinous auto bus competition should 
be reduced to a minimum and will, as here- 
tofore declared to be its policy, regulate 
bus competition in accordance with the 
statute and to the fullest extent consistent 
with adequate service. 

We note your request for the co-opera- 
tion of the board in obtaining relief rrom 
“paving obligations founded upon archaic 
conditions inherited from horse car days.’’ 

The board agrees that these paving obli- 
gations are, under present-day conditions, 
an undue burden uunecessarily passed on 
to the riding public through the rate of fare 
charged. 

The board has no power under the exist- 
ing law to relieve the company of these 
exactions but will recommend legislation 
for relief therefrom. 


The schedule of places where the 
fare will be 5 cents was affixed to a 
statement that Mr. McCarter submitted 
to the commission. The text of the 
schedule relating to the northern half 
of the State—the remainder of the 
document pertaining only to the Cam- 
den lines—was as follows: 


DETAILS OF PLAN 


A 5-cent fare for a single ride without 
transfer: 

1. Within the limits of the city of New- 
ark (except the existing fare limit to Port 
Newark Terminal), Harrison, Hast Newark 
and on Kearny avenue in the town of 
Kearny. : 

2. Within the limits of the other munici- 
palities in Essex county served by _ the 
company (except Verona, Caldwell and the 
Eagle Rock line). 


In HupDson CouNTY 


3. Within the limits of Jersey City and 
Hoboken. 

4. Within the limits of the City of Bay- 
onne. 

5. Within the limits of the remaining 
municipalities in Hudson County not here- 
inbefore specfically mentoned (North Hud- 
son) served by the company and lying east 
of the Hackensack River. : 

6. Within the limits of the town of 
Kearny between Schuyler Avenue and the 
Hackensack River and between the Passaic 
and the Hackensack rivers. 


Passaic LINES AFFECTED 


7. Within the limits of the city of Pater- 
son, Haledon and Totowa. 

8. On the Hawthorne line from the Pat- 
erson city line to the Passaic county line. 

On the Singac line from the Paterson 
city line to Singac. 

10. From the Paterson city line through 
a portion of the city of Clifton and the @ty 
of Passaic to the Passaic river and the 
Passaic city line at Romaine avenue. 

11. On the Paterson line from the south- 
erly Passaic city line to the Essex county 
line. 
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BERGEN COUNTY LINE 
12. On the Palisade line in the county of 


Bergen from the Hudson county lie to 
Palisade Junction. 

13. With.n the limits of the city of 
Elizabeth. 


14. Within the limits of the boroughs of 
Roselle and Roselle Park. 


The proposed increase in fares to 10 
cents as contained in the original pro- 
posal submitted by the company te the 
Board of Public Utility Commissioners 
was intended to provide as fo_lows: 


Where 8 cents, or 7% cents by use of 
tokens is charged. a charge of 10 cents; 
where 3 cents is now charged a charge of 
5 cents; a charge of 5 cents for school 
tickets; where 1 cent is charged for a 
transfer, a free transfer. 

Reasons given are: The railway company 
needs additional revenue to provide for the 
increase wage to its employees; to furnish 
safe, adequate and proper service; main- 
tain property and equipment, and provide 
a fair return on the value of its property. 


The company further explained in a 
letter accompanying the tariff: 


The changes which have occurred making 
it necessary to obtain an increased revenue 
are: 

The extra increase of approximately 29 
per cent in wages paid its employees, which 
will amount to $2,500,000 a year. 

The necessity of inducing the investment 
of capital in the business and its continu- 
ance therein, in order to keep pace with 
the requirements of the public. 

The present rates of fare charged by the 
railway are unjust, unreasonable and in- 
sufficient to allow the company to conserve 
its property and to enable it to maintain 
its financial integrity and furnish adequate 
and proper service to the public, and the 
propesed rate herewith filed is a just and 
reasonable rate and necessary to enable 
the railway company to furnish safe, ade- 
quate and proper service to the public. 


It was the filing of this schedule by 
the company that led to the 5-cent fares 
suggestion from the commission. In 
its reply to the company on this matter 
the commission said: 


The board has received from you a notice 
of intention to increase the street railway 
fare to 10 cents and has carefully con- 
sidered your statement and the schedule 
annexed. 

The board appreciates the fact that the 
conditions under which the company is oper- 
aoe make increased operating costs inevit- 
able. 

To deny it the right to obtain sufficient 
revenue to meet these costs would be a 
gross injustice. 

To.raise this revenue the company now 
proposes to increase its fares to 10 cents. 

Whether such an increase would treet 
the situation at this time, particularly in 
view of existing auto bus competition, is 
open to serious question. 

This board has in the recent past, and 
after expensive hearings, although under a 
lower wage scale, decided against an appli- 
eation for a 10-cent fare. 

The board feels that it should not approve 
such a fare unless it appears upon further 
hearing that this is necessary to meet 
existing conditions. 

In your recently proposed plan you 
claimed the elimination of bus competition 
would result in lower fares. The board 
agrees that this competition should be re- 
stricted to an extent consistent with ade- 
quate service and within the scope of its 
authority will assist in bringing about this 
result. It will further seek the co-operation 
of the various municipalities to that end. 

In the board’s judgment the time has 
not arrived when the trolley company, long 
established and used by some 325,000,000 
of riders annually, on your system alone, 
can be dispensed with. Without passing 
upon the proposed inerease in fare to 10 
cents, the board desires to suggest a plan 
which it feels would place the company on 
a more equal basis in meeting the competi- 
tion of the buses and at the same time 
funnioe the public transportation at a fair 
rate. 

If the company insists upon a 10-cent 
fare, the board cannot deny objectors oppor- 
tunity to be heard. 

Expensive rate hearings in the past have 
cost the State many thousands of dollars 
and have resulted in protracted litigation. 

To avoid further litigation and expense 
and for the purpose of trial the board sug- 
gests that in lieu of the imposition of the 
10-cent fare the company establish a 


5-cent flat fare, without transfers, within the 
limits of the larger municipalities, with an 
additional 5-cent fare for the longer rides 
to the end of the existing fare limits, and 
continue in effect the present 8-cent fare 
throughout the rest of the State for the 
time being. 

If this is acceptable to the company, the 
board suggests that the company prepare 
and submit for approval the details of the 
foregoing in the form of a rate schedule, 
which schedule, if approved, shall remain 
in effect for the trial period of four months. 

In order to determine definitely whether 
such a rate would produce sufficient reve- 
mues to meet the requirements of the sit- 
mation it is suggested that the company 
during this four months period submit 
monthly reports to the board showing its 
operating expenses and receipts. 

The foregoing idea is suggested with the 
‘hope that it will produce sufficient revenues 
to enable the company to operate efficiently 
and not impose an undue burden on the 
public. 


One of the suggestions made during 
the period of the cessation of service 
by the railway was that the Legislature 
be called in special session to consider 
what could be done in the emergency 
that the withdrawal of service had 
created. On Sept. 19 Governor Silzer 
declined to summon the State Legisla- 
ture in special session. Without spe- 
cifically referring to the Public Service 
agreement to reSume operations, the 
Governor commented upon the sports- 
manlike attitude of the riding public in 
enduring the inconvenience of the tie-up 
since Aug. 1. He said the citizens will 
be glad to know the sovereignty of the 
state over the corporation has been 
established. Discussion of “plans” may 
well wait resumption of service, the 
Governor pointed out, the principle of 
the legal fight outweighing ‘other con- 
siderations. ; 


Pershing Square Subway Plans 
Temporarily Abandoned in 
Los Angeles 


Pershing Square, Los Angeles, may 
be abandoned as the site for the pro- 
posed underground terminal. This is 
indicated by the latest developments in 
connection with the plans for Los An- 
geles’ proposed subway system for han- 
dling local as well as interurban car 
lines in the city. Announcement to this 
effect was made after conferences held 
between engineers of the city and rep- 
resentatives of the two traction com- 
panies interested in the project. 

The latest plans projected by the city 
are along the lines of a loop system 
with frequent entrances in a wide dis- 
trict downtown. It was brought out in 
the conference that the general opinion 
of all concerned was in favor of the 
abandonment of plans for a central sta- 
tion and that the loop system should be 
substituted, as it was considered that 
Pershing Square, having an area of 
some six acres, would not be large 
enough for a central station, because of 
the city’s ultimate development. 

It is intimated that if the loop plan 
is adopted it is possible the city of Los 
Angeles will finance the subway system. 

The city would construct the subway 
system and lease it to the railways, 
thus eventually recovering the invest- 
ment. The city takes the attitude that 
a terminal station under Pershing 
Square or elsewhere in the city would 
be sufficient for the Pacific Electric In- 
terurban Lines at the present time, but 
would not be large enough in years to 
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come. It is believed that if the city 
would finance the larger project, such 
as the loop system, there would be less 
chance of congestion and faster and 
more convenient service to the public. 
The Long Beach, Pasadena, Holly- 
wood and west beach trains of the 
Pacific Electric would enter from more 
or less the same directions those lines 
now follow on the surface, but as sub- 
way or elevated as convenience de- 
manded. The city’s engineering forces 
propose to prepare plans covering the 
proposed loop system, to be submitted 
to the railways for their consideration. 


Schenectady Men Declare 
Strike Off 


Thirty former employees of the 
Schenectady Railway have declared 
themselves to be strikers no longer and 
are planning to make application to 
the Schenectady Railway for reinstate- 
ment. They are said to have declared 
that they were denied the right of 
holding a special meeting to vote on 
the question of formally declaring off 
the strike, which was begun on May 16. 

A statement signed by twenty other 
former employees of the company set 
forth the opinion that the strike should 
be declared off. On the ground that 
this group of thirty men represents 
close to a majority of the old men out 
of work and still on strike, the thirty 
men declare they have effectively ended 
the strike and that contrary action 
taken by those who disagree with them 
will be the action only of a minority. 

The Public Service Commission of 
New York State on Sept. 7 directed 
its counsel to commence an action in 
the courts against the Schenectady 
Railway to recover penalties for fail- 
ure of the company to comply with the 
requirements of an order adopted by 
the commission on April 4, 1923. The 
order required the company, among 
other things, to secure and place in 
operation prior to Sept. 1, 1923: Six 
new interurban cars for use on its 
interurban lines, twelve double-truck 
city ears for use on its lines in Sche- 
nectady, one double-truck snow plow 
and one ice-chopping machine. 

Under date of Aug. 31 the company 
reported to the commission its com- 
pliance with certain paragraphs of the 
order, but did not report the purchase 
of the twelve new city line cars, and 
the action to be instituted by the com- 
mission will be based upon the failure 


of the company to purchase such addi- | 


tional cars for use within the city. 

The order of April 4. was the result 
of an investigation by the commission 
as to the service being rendered by the 
Schenectady Railway and filed com- 
plaints to the commission fromthe 
Mayor of the city and patrons of the 
vailway lines. 

Tn the report which the company 
made to the commission on Aug. 31 
the company stated that its failure to 
comply completely with the order of 
the commission was due to the strike 
of its employees because of which the 
company had been compelled to form 
almost an entirely new organization 
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for the operation of its line. This 
report further stated: ‘The present 
equipment of the company is more 
than adequate to meet the traffic de- 
mands upon it and as demands increase 
the equipment will be increased to meet 
such demands. The company will re- 
»yort from month to month its progress 
in carrying out the provisions of the 
order of April 4, 1923.” 


Seattle Municipal Line Seeks 
Relief from Paving 


Agitation is making headway which 
has for its object a plan to relieve the 
Seattle Municipal Railway of the burden 
of paving. The matter is now up to 
the City Council. The utilities com- 
mittee of that body has already recom- 
mended to the full body that the policy 
be adopted of charging the cost of pay- 
ing right-of-way to the general fund. 
As a first step in this program it has 
been recommended that immediate relief 
be extended to the railway from expend- 
itures of $10,000 to cover half a dozen 
right-of-way_jobs and of $5,800 to cover 
proposed re-decking of a bridge on 
Boston Street. -Members of the com- 
mittee hold that tacking these costs 
onto the railway lines is a relic of the 
days when such charges were regarded 
as part payment for franchises. George 
F. Russell, superintendent of public 
utilities for the city, has cited fourteen 
cases of similar relief from paving 
burdens extended to privately-owned: 
railways as indicating the tendency of 
the times in connection with this mat- 
ter. The present ordinance relating to 
the paving streets provides that the 
maintenance and repair of all street 
railway rights-of-way shall be borne by 
the street railway system “unless other 
provision shall be made therefor by the 
City Council by ordinance.” 


Recommends Review of Rochester 
Appraisal 


In its report on the operation of the 
Rochester, N. Y., street railways, the 
Municipal Research Bureau on Aug. 22 
recommended a judicial review of the 
appraisal of the lines in the city of 
the New York State Railways, under 
the service-at-cost contract under 
which the system is now operating. The 
City Council and Mayor are studying 
this report. 

Among the other, recommendations 
made in the bureau’s report is the use 
of one-man cars on the Sodus Bay in- 
terurban line and on non-paying city 
lines. The report declares that “the 
appraisers returned a valuat:on at peak 
prices for a brand-new plant very 
much -above the pre-war scale,’ and 
while commending the service-at-cost 
plan, proposes a court review of the 
valuation under which the company 
now receives its revenues. 

James F. Hamilton, president of the 
New York State Railways, defends the 
present valuation as equitable and is 
confident that the appraisal fixed at 
$19,216,000 some time ago would be | 
tound to be less than the actual value ~ 
of the property today. ~ 
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Richmond Way Cleared 


Prospects for Successful Negotiation of 
Blanket Franchise Improved 
by Legal Opinion 


The controversy between the city of 
Richmond and the Virginia Railway & 
Power Company over the awarding of 
a new franchise, petition for which has 
been before the city for several years, 
bids fair now of finding a solution. The 
last point of contention between the 
company and the municipality has just 
been settled by an opinion by City 
Attorney James E. Cannon. The opin- 
ion is to the effect that the municipality, 
not the State Corporation Commission, 
has the right to fix fares on lines run- 
ning within the city. 

The company is operating under 
franchises granted a multitude of cor- 
porations consolidated years ago. These 
franchises begin to expire in 1925, al- 
though one of the major franchises of 
the lot, that awarded the Richmond 
Passenger & Power Company in 1889, 
does not expire until 1930. 

For several years the Virginia Rail- 
way & Power Company has been seek- 
ing a new blanket franchise and has 
consistently declined to expend large 
sums of money in rerouting and ex- 
tending its service into new territories 
until it was assured the continued 
privilege of operation. 

The decision, or opinion, handed down 
by the city attorney was requested by 
the Council committee on streets as 
one of the final steps before recom- 
mending some action on the franchise. 
The committee refused to make any 
recommendation until the City Attor- 
ney should render an opinion on the 
powers of the city to fix fares in the 
city limits, as it has been generally 
conceded that the Corporation Com- 
mission had been delegated this power, 
along with many others, by the last 
General Assembly. 

The opinion is considered important 
in Virginia because it has the earmarks 
of the ruling case. It traces the legal 
history of traction proceedings in the 
Commonwealth since the early days. 
Many conflicting decisions have been 
made by the Supreme Court on the 
right to fix fares, and it will be remem- 
bered that the city of Norfolk auto- 
matically delegated any  rate-fixing 
powers it possessed to the Corporation 
Commission some time ago and that 
the case is under advisement at the 
present time, following award of a 
7-cent fare at once to the Norfolk Divi- 
sion of the V. R.& P. This award was 
made on the grounds that the valuation 
submitted by both the city of Norfolk 
and the company was such that a 
7-cent fare should be authorized. 

Mr. Cannon holds that not only are 
the present franchises, requiring a 
5-cent fare and six tickets for a quar- 
ter, binding in every respect, but that 
the city can enter into another fran- 
chise fixing fares within the city limits 
and that such a contract would be bind- 
ing and valid until the General As- 
sembly should provide otherwise. 
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Further, Mr. Cannon is of the opin- 
ion that the city has the right to grant 
a new franchise while the old fran- 
chises are still outstanding. He says 
in part: 

There is no difficulty on this score. The 
situation can be fully met by requiring the 
Virginia Railway & Power Company, by 
written instrument, to agree, in the event 
it is not the successful bidder, to sell and 
convey its property rights and franchise to 
the successful bidder at its fair value as 
a going concern, the same to he deter- 
mined by arbitration unless agreed upon by 
the grantee and the Virginia company, and 
by requiring in any event that the success- 
ful bidder shall surrender all outstanding 
franchises to the city. 


Before the Council now is a complete 
summary of the proposed extensions 
which the Virginia Railway & Power 
Company plans to make under a 
blanket franchise. Until a franchise is 
procured, however, which will protect 
any investments made and strengthen 
the borrowing capacity of the company, 
no extensions are to be made. 


Electrification a Help in the 
Cost of Progress 


It is a conservative statement to 
make, said Charles Pierce Burton in 
Harper’s Magazine for September, that 
at least half, possibly three-fourths, of 
the railroads in the United States 
should be electrified purely as a matter 
of economy and, further, that they 
would be electrified if money for the im- 
provement were obtainable. In his 
article, entitled “The Cost of Progress,” 
Mr. Burton tells about the romance of 
the railroad, but shows the practical 
struggle for the railroads to equip 
themselves to take care of the growing 
production. He says that in terms of 
money, the answer is billions in ex- 
penditure. In terms of railroad better- 
ment, he says there must be enlarged 
terminal facilities, greatly increased 
yards, longer turnout tracks to accom- 
modate trains of 100 cars instead of 
fifty, increased motor power not only 
in New England but all over the 
United States, and in many cases in- 
creased mileage of track. In terms of 
public policy, he goes on to say there 
must be a recognition of the rights, the 
limitations and the economies of rail- 
road operation. He says the facts can 
be demonstrated that in the case of the 
railroad and the public utilities in gen- 
eral the decrease in rates to the public 
was more rapid before the era of gov- 
ernment control and regulation than it 
has been since. 

He believes that the average life of 
the rolling stock of a railroad is not 
more than twenty years, and this de- 
termines the average life of nearly 
everything depending on that rolling 
stock. Very little of the depreciation is 
due to wear and tear but about half of 


it.is due to inadequacy, resulting from. 


the astonishing growth of the nation. 
Approximately.an equal amount is due 
to obsolescence, new inventions effect- 
ing economies of operation having 
made.the old designs obsolete. It is for 
this reason that he believes so large a 
percentage of the railroads in the 
United States should be electrified on 
the ground of its economy. 
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Authority Sought to Extend into 
‘Los Angeles Harbor 


In the matter of the application of 
the Santa Fé & Los Angeles Harbor 
Railway for authority to construct its 
line of railroad over and across the 
lines of electric railway between El 
Segundo and Wilmington Harbor, Los 
Angeles County, a hearing was held 
before the California State Railroad 
Commission in Los Angeles recently. 

The Santa Fé line has had the author- 
ity from the Interstate Commerce Com- 
mission for the construction of this 
proposed 13-mile extension of its line 
to tidewater for some time, and it is 
expected that the California State Rail- 
road Commission will give its authority 
immediately. The proposed line is in- 
tended to be devoted exclusively for 
freight purposes. 

Approximately sixty streets are 
crossed by the proposed line, whereby 
six overhead grade crossings, for a 
total estimated cost of $650,000, will be 
provided. Two of these separated grade 
crossings are over the electric inter- 
urban lines of the Pacific Electric Rail- 
way, while four are over important and 
heavily-traveled highways. The over- 
head structures are composed of through 
girder type and concrete piers and 
abutments. 

The prescribed overhead clearance at 
point of overhead crossing of the elec- 
tric lines as called for in the plans and 
approved by the commission is 28 ft. 
The terminus of the proposed extension 
upon reaching Los Angeles Harbor will 
connect with the Los Angeles City 
municipal belt line, electrically operated, 
and the city’s belt line will arrange to 
handle all freight destined to or orig- 
inating from the proposed extended 
line. 


Three Hundred Copies of Bulletin 
Go to Bankers 


The New England Bureau of Public 
Service Information has issued the re- 
port of its second year’s work. The 
report emphasizes the fact that this 
bureau of information movement is now 
a nation-wide one and that all public 
utility companies in the country with 
vision are contributing to the support 
of this work. In the opinion of the 
New England bureau its importance 
cannot be overestimated in the devel- 
opment of better public relations. In 
New England alone nearly 300 copies 
of the bulletin go each week to invest- 
ment banking houses and are placed 
in the hands of security salesmen for 
their educational value. 

The director of the New England 
bureau in the report makes mention 
of the splendid help and co-operation 
given the bureau by the national asso- 
ciations—the National Electric Asso- 
ciation, the American Gas Association 
and the American Electric Railway 
Association—and the executives of the 
different telephone companies of the 
Bell Telephone system throughout the 
country, with whom he has been in fre- 
quent communication during the year. 
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Large Program of Construction 
on Electric Lines Announced 


General Manager E. W. Oliver of 
the electric railway lines owned by 
the Canadian National Railways an- 
nounced at Toronto on Sept. 25 plans 
for the construction of certain sections 
with a view to linking them up with 
the existing electric lines in the To- 
ronto and Niagara district. 

The plans include construction of a 
portion of the new Toronto and Sub- 
urban entrance into Toronto, the 
tenders for which will be called soon; 
the completion of this entrance to a 
terminal to be located on St. Clair 
Avenue near Prescott Street in the 
west end of the city by next spring, 
rehabilitation and electrification of the 
old Belt Line across the north end of 
the city to the Don Valley in the east, 
completion of the construction of the 
Toronto and Eastern electric line be- 
tween Bowmanville and Pickering by 
next spring, electrification of the 
C.N.R. steam line from King Street to 
Scarboro Junction by next fall, the 
erection of stations at Yonke, Bloor 
and King Streets and the installation 
of twin passenger elevators at the 
Bloor Street viaduct in order to per- 
mit passangers to descend from the 
viaduct to the line running from King 
Street to Scarboro. The location of the 
connecting link between Scarboro and 
Pickering is still undecided, but Mr. 
Oliver expected to make an announce- 
ment on this point upon the return of 
Vice-President S. J. Hungerford of the 
Canadian National Railways from 
western Canada shortly. 

Mr. Oliver expected an hourly serv- 
ice would be given between Toronto and 
Bowmanville on the Toronto & Hastern 
Railway. 


Headquarters Moved.—The offices of 
the. Public Trustees of the Boston Ele- 
vated Railway have been moved from 
108 Massachusetts Avenue to 31 St. 
James Avenue, Boston, Mass. 


Agreement Reached with Shop Em- 
ployees—The United Railways, St. 
Louis, has reached wage agreements 
with 500 of its 1,000 shop employees, 
granting them increases of from 4 cent 
to 8 cents an hour. Among the men in- 
cluded in the advance are carpenters, 
painters, blacksmiths, car builders, ma- 
chinists, metal workers and helpers. 


Six-Cent Increase Granted.—A new 
wage scale, retroactive since Aug. 1, 
was agreed upon by motormen and con- 
ductors at a meeting in Danville, IIl., 
to consider the contract offered the men 
by the Danville Street Railway & Light 
Company. The new scale provides for 
a 6-cent an hour increase for em- 
ployees in the service for two years or 
more. 


' Favors Abolition of Grade Crossings. 
—Mayor Curley of Boston has written 
to Col. Thomas F. Sullivan, chairman 
of the Transit Commission, urging the 
abolition of various grade crossings in 


Dorchester. The-Mayor is in favor of 
depressing the road and_ building 
bridges. He believes that this course 
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would be for the best interests of the 


i Cltys 


Additional Service Provided. — An- 
other indication of the rapid growth of 
Graham, Va., is shown in the necessity 
for additional street car service. The 
Princeton Power Company has found 
it necessary to put the second car in 
service between Graham and Bluefield 
during the afternoon hours and all cars 
are crowded during the evening hours. 
Business is being built up rap‘dly on 
the west end line. 


Utility Men to Entertain You.— 
Listen in on Oct. 4 any time from 7.30 
p.m. to 8.55 p.m. to hear the musical 
program which will be presented by the 
Kentucky Committee on Public Utility 
Information over broadcasting station 
“WHAS.” This will be made possible 
through the courtesy of the Louisville 
Courier-Journal-Times, located at Louis- 
ville. If you want to hear “Barney 
Google” as you never heard it before 
just listen for the Louisville Railway 
Inspectors’ Quartette. Other talent 
will be furnished by the Louisville & In- 
terurban Railroad, the Cumberland Tele- 
phone & Telegraph Company, the Louis- 
ville Gas & Electric Company and the 
Louisville Home Telephone Company. 
A brief talk will be given by L. B. Her- 
rington, vice-president of the Kentucky 
Utilities Company. This committee, it 
is said, has the distinction of being 
the first of its kind to broadcast a 
complete program over radio. Further 
interest attaches to the program be- 
cause of the fact that all the partici- 
pants are employees of public utilities 
in the state of Kentucky. 


Commission Urges Increase of Pay 
to Tramway Employees.—The Colorado 
Industrial Commission recommends a 
wage increase ranging from 4 to 7 
cents an hour for the employees of the 
Denver Tramway in the wood, arma- 
ture, paint, machine and blacksmith 
departments. Since the strike of two 
years ago the company has treated with 
grievance committees from the men, 
but in this case it seems that there 
could be no agreement between the 
committee and the rest of the men, 
hence the case went to the industrial 
commission. The decision of the com- 
mission is based upon the wages paid 
similar workmen by other concerns. 


Another Publication Appears.—“Cur- 
rent Topics” is the name of a new 
magazine which will appear every 
month by, of and for the employees of 


the Illinois Power & Light Corporation,’ 


the Illiriois Traction, Inc., and the North 
American Light & Power Company. The 
words “by, of and for” express the 
purpose of the new employees’ maga- 
zine. This is to make possible the in- 
terchange of views and news between 
employees and departments of the IIli- 
nois. Power & Light Corporation and 
its subsidiary companies. The first 
issue of “Current Topics” appeared un- 
der date of August, 1923. It is a 
twenty-four-page pamphlet, telling 
about the company’s activities at its 
various divisions. The editor is E. E. 
Soules. 
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Assigns Franchise Rights.—The Pub- 
lic Service Commission, under date of 
Sept. 7, made an order approving the 
assignment to George Bullock, as re- 
ceiver of the Buffalo & Lake Erie Trac- 
tion Company, of certain franchise 
rights now held in the city of Dunkirk 
by the Dunkirk Street Railway. These 
rights permit the construction and 
operation of a street surface railroad 
in the city of Dunkirk. The order also 
approves the abandonment by the Dun- 
kirk Street Railway of certain portions 
of the constructed line. Hearings were 
recently held in Buffalo on the matter 
and no objections were. presented from 
any source to the above order being 
made. 


Amusement Park Burned. Sea 
Breeze Amusement Park, on Ironde- 
quoit Bay, 7 miles northwest of 
Rochester, N. Y., owned by the New 
York State Railways, was swept by fire 
recently with the result that a part of 
the resort was reduced to ashes. The 
total loss is put at $150,000, of which 
only a small part will be borne by the 
railways’ asthe buildings destroyed 
were owned by private amusement con- 
cerns. The fire is believed to have been 
of incendiary origin. The sheriff’s 
office and the railways are conducting 
an investigation. Bertram E. Wilson, 
general passenger agent, said that the 
resort would be kept open for the rest 
of the season as the northern half was 
not injured by the flames. 


Wages Increase Three Cents.—The 
board of arbitration appointed to set 
wages for employees of the East St. 
Louis & Suburban Railway handed down 
a decision on Aug. 6 increasing wages 
of the employees, including motormen, 
conductors, shop and shed men, 8 cents 
an hour. The top rate for city motor- 
men and conductors is set at 54 cents 
an hour after eighteen months, and the 
top rate for interurban motormen and 
conductors is set at 56 cents an hour 
after eighteen months. The decision 
was signed by Edward A. Raithel, chair- 
man of the board of arbitration, and 
C. E. Smith, member representing the 
companies. The member representing 
the employees did not sign the awara, 
and up to Aug. 30 had made no report 
either assenting or dissenting. 

Association Benefits by Lost Un- 
claimed Property.—The Employees’ 
Benefit Association of the Brooklyn- 
Manhattan Transit, Company received 
this year $2,577, which was turned over 
to it on July 11 by the cashier of the 
company, as a contribution from the 
cash proceeds of the disposal of the 
unclaimed property assembled during 
the year by the lost property depart- 
ment. This amount included the net 
proceeds resulting from the auction of 
unclaimed articles on July 6 and also 
the sum of $1,751 in cash which was 
never claimed by the persons who left 
it on the company’s cars or in the sta- 
tions. In compliance with the provi- 
sions of the general railroad laws of 
the state of New York, the money real- 
ized from the property left in cars and ' 
stations is turned over to the Em- 
ployees’ Benefit Association. 
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Foreigi . News 


The First Russian Tramway 
Conference 


A tramway conference was called in 
December, 1922, to investigate the state 
of Russian city lines to determine 
general measures for improvement. 

At present there are in Russia thirty- 
six electric tramways. Of this number 
twenty-seven sent complete reports to 
the conference. The total number of 
cars is 4,778; 44 per cent of this num- 
ber, i.e., 2,096 cars, are reported as 
totally unusable. In some particular 
cities the number of unusable cars is 
as high as 92.5 per cent, in seven cities 
from 50 to 60 per cent. Part of the 
stock is now used not for passenger 
traffic, but for transportation of goods, 
mostly belonging to the government. 
During the years of civil war, in certain 
cities the passenger traffic was con- 
sidered of secondary importance as 
compared with the transportation of 
materials. Therefore, only 32 per cent 
of the total number of cars was used 
for passenger traffic. In a number of 
cities the passenger traffic was stopped 
for months; in two cities for three 
years. The cause of interruption, as 
reported, is the lack of materials, re- 
pair parts and in some cases of fuel. 

During part of the time between 
1918 and 1922 the passenger traffic was 
free of charge. At present almost 
everywhere fare is collected quite ac- 
curately. Improvement began in 1921 
and is gradually increasing. 

The cause of lack of materials and 
of repair parts as reported is not the 
lack of them in the country, but the 
lack of money to buy or make them. 

Part of the time the tramway enter- 
prises were almost without any income, 
traffic was declared free of charge and 
no other sources of income were avail- 
able. This was ameliorated only after 
the government accepted the so-called 
new economic policy, giving permission 
to collect fares and to organize the 
operation of tramways on a commercial 
basis. As drawbacks in this respect 
are reported: 


1. In some cities the tramway is not sep- 
arated from other enterprises, which means. 
that the income from tramways is included 
in communal city treasury and is spent for 
other purposes; the expenses allowed for 
tramway are in no way proportionate with 
its income. 

%Z. In other cities, where tramway opera- 
tion is organized as an independent city 
enterprise, the Communal taxes are too high. 
For instance, Samara reports the expenses 
as follows: 

Labor and social insurance, 
of the total expense. 

Taxes, 13 per cent. 

Electric energy, 25 per cent. 

Materials, etc., 7 per cent. 

Labor and social insurance is more than 
50 per cent-of the total expense in all tram- 
Way enterprises. The charge for electric 
energy in many cities is another income of 
the communal household, and part of the 
expense for energy must be considered as 
another item of taxation. 


At the end of the conference repre- 
sentatives of industry made their state- 


55 per cent 


ments. Factories formerly owned by 
private companies are combined at 
present into a number of trusts. These 
trusts have special agreements with 
the government, according to which 
they are working as before, but under 
government control and paying a part 
of their profits to the government. All 
representatives stated that their organ- 
izations have all necessary equipment 
required for tramways and will be only 
too glad to handle their requests. They 
asked members of the conference not 
to place their orders in foreign coun- 
tries, but to support Russian industry. 
The impression of improvement is made. 


Only Two Morocco Cities Have 
Electric Railways 


An official bulletin of the French Pro- 
tectorate of Morocco publishes the 


‘terms of a convention wherein there 


has been accorded to a group of twenty- 
three French companies the “privilege 
of the production, transport and distri- 
bution throughout Morocco of electrical 
energy.” This concession, its limita- 
tions and its scope being taken into con- 
sideration, is bound to have an enor- 
mous influence in the development of 
the Morocco of the near future. 
Morocco, scarcely open to the Euro- 
pean world ten years ago, has at pres- 
ent only two cities—Casablanca and 
Rabat—where electric railways have 
been established. Lines will doubtless 
be established at Marrakech, Mogodor 
and other of the coast towns, but this 
is about all for a long time to come. 


Municipality of Dijon Makes Up 
Deficit 


The Compagnie des Tramways Elec- 
triques of Dijon, France, made the re- 
quest of the municipality that a sub- 
vention be granted to cover a deficit in 
receipts from operation. The Munic- 
ipal Council refused categorically and 
the company carried the matter before 
the Prefectoral Council of the Depart- 
ment, or county, and demanded an in- 
demnity of 323,856 francs, a sum cor- 
responding to that which the company 
took upon itself to expend in supplying 
the city with a service in excess of that 
which its franchise called for. Various 
experts were heard on both sides and 
finally the city was compelled to pay 
56,000 franes to the company as well as 
the expenses of the suit and the costs of 
witnesses. 

The sum involved is small enough, 
but the case is supposed to present a 
new phase of relations between a munic- 
ipality which grants a franchise and in 
return demands a certain service on be- 
half of its population. The company 
met the demands and on various oc- 
casions granted additional services for 
which it ¢laimed reimbursement of its 
expenses. 


London Railway Electrification 


The announcement is made that the 
directors of the London & North 
Eastern Railway have decided to elec- 
trify the suburban lines of the Great 
Northern section of their undertaking. 
The route length is about 38 miles and 
the principal places reached outside 
of London are Edgware, High Barnet, 
Hatfield and Cuffley. Details are being 
worked out. 


Electric Railway to Beach 
at Ostia 

The projected and long-looked-for 
electric railway which was to take the 
Romans to their bathing beach of Ostia, 
Italy, was expected to come into being 
this summer. It has been looked for 
every year for the past twenty years, 
but has not yet become a reality. The 
line is only 15 km. in length and will 
cut the journey which is now accom- 
plished by the main line railway in 
half. It is now proposed to start the 
line in the near future. 


Barcelona’s Subway and Labor 
Troubles 


When the Catalan capital of Bar- 
celona first projected its underground 
railway it was obvious that the work 
was of a nature which required every 
possible skill in handling. Actually 
the underground part of the street rail- 
way system of Barcelona is the con- 
necting link which passes below the 
center of the city, coupling up the sur- 
face lines of the outlying portions. In 
every way this offers a really rapid 
service from one side of town to the 
other. 

For some months past Barcelona has 
been in the throes of a labor conflict, 
which has affected almost every indus- 
try and enterprise. Work on the sub- 
way was paralyzed for months, but 
during the past month the company has 
found a sufficient number of non-syn- 
dicated laborers to proceed with a 
greater activity than ever. 


The London Experimental Cars 


The six’ experimental cars for the 
London tube railways, which were 
described in a recent issue of the 
ELECTRIC RAILWAY JOURNAL, having 
completed their tests on the Great 
Northern & Piccadilly Railway, have 
been transferred by road to the Char- 
ing Cross & Hampstead Railway, where 
they will undergo a further trial. It 
is hoped to open the first part of the 
extension on the latter railway about 
the middle of October and for this rea- 
son passengers on the Hampstead line 
are to be given an opportunity to get 
accustomed to the new rolling stock 
(200 cars in all) which is on order for 
this and the City & South London Rail- 
way, and which is similar in many re- 
spects to the experimental cars. It is 
found that the three double doors on 
each side of these cars produce a sav- 
ing of six seconds at each station stop. 
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Financial Notes 


Preferred Stock Offered.—A_ syndi- 
cate headed by Greenshields & Com- 
pany, Toronto, Ont., is offering $550,- 
000 of the 7 per cent cumulative pre- 
ferred stock of the Jamaica Public 
Service Company, Ltd. The price is 
95 to yield 72 per cent. 


Seeks Partial Abandonment. — The 
Southern New York Power & Railway 
Corporation has asked the Public Serv- 
ice Commission for approval of aban- 
donment of a portion of its Oneonta 
system. The company says that this 
part of the system is no longer neces- 
sary for the convenience of the public. 


Auction Sales in New York.—At the 
public auction rooms in New York on 
Sept. 26 there were sold $1,300 of the 
Valley Traction Company’s first mort- 
gage 5 per cent gold bonds, due 1933; 
interest April and October 85% per cent. 
The Valley Traction Company is part 
of the Valley Railways, Lemoyne, Pa. 


Permits Dismantling.—Israel Joseph, 
who some months ago bought the Chi- 
cago, Aurora & De Kalb Electric Rail- 
way, Aurora, Ill., can resume work of 
dismantling the road. Judge Fulton at 
Geneva recently refused to make per- 
manent the temporary restraining order 
obtained against Mr. Joseph by the 
Illinois Commerce Commission. Mr. 
Joseph paid $90,000 for the property. 


Conspectus Figure Corrected.—A lbert 
S. Richey calls the attention of this 
paper to a slight error in one of the 
index figures for September, 1923. As 
contained in The Conspectus of Indexes 
compiled by him and published in last 
week’s issue of the Electric Railway 
Journal, and also in the postal card 
form, the average street railway fare 
was given as 7.00 cents. This should 
have been 6.95 cents. 


Passes Dividend.—The directors of 
the United Electric Railways, Provi- 
dence, R. I., have decided to pass the 
quarterly dividend of 1 per cent due at 
this time. The company succeeded to 
the properties of the old Rhode Island 
Company. Earnings of the company 
have been a cause of disappointment 
since starting the 5-cent fare in Janu- 
ary. This fact, together with the un- 
usually heavy operating expenses 
through the winter and spring, has 
been responsible, it is said, for the com- 
pany’s decision with respect to the 1 
per cent quarterly dividend. 


Securities for Reorganized Company 
Approved.—The application for the ap- 
proval of the purchase of the former 
Michigan United Railways by the 
Michigan Electric Railway has been 
acted upon favorably by the Michigan 
Utilities Commission. The commission 
has also authorized the new company 
to issue approximately $17,000,000 in 
new securities under terms of the plan 
approved a few months ago. The new 
securities will consist of 98,750 shares 
on non-par common stock of which 
1,250 shares will be sold at not less than 


$20 a share; $6,300,000 cumulative 5 
per cent preferred, class “A’’; $400,- 
000 non-cumulative 5 per cent pre- 
ferred, class “B’’; $1,203,800 non-cumu- 
lative 5 per cent preferred, class “C,” 
and $6,590,500 first and refunding 5s of 
which $600,000 are to be presently sold 
at not less than 85, distribution of bal- 
ance of securities to be in accordance 
with plan agreed upon between bond- 
holders’ committee some time ago. 


Transportation Notes 


P.R.T. Starts Roosevelt 
Boulevard Buses 


Bus service was started by the Phila- 
delphia Rapid Transit Company on 
Roosevelt Boulevard on Sunday, Sept. 
23. This is the first attempt by the 
company at a scheduled bus service on 
a uniform basis co-ordinated with the 
city’s established transportation sys- 
tem. For the present the open-top 
type of double-deck bus will be used, 
pending further study of the semi- 
inclosed top vehicle. Ten machines are 
in operation throughout the day, with 
more running in the rush hours to pro- 
vide additional service. The vehicles 
are operated on the basis of a seat for 
every passenger. The present plans of 
the company are to establish a bus 
service to the central business district 
from the West Philadelphia section so 
as to relieve the surface and the ele- 
vated lines serving a part of that 
territory. The plans call for bus 
operation from Sixty-third and Walnut 
Streets to Broad and Sansom Streets. 
Thomas E. Mitten, chairman of the 
board of the company, says that the 
Roosevelt Boulevard bus service is only 
the forerunner of an almost city-wide 
bus service which is to come. 

ee 

Recommends Zone System.—James 
Dalrymple, general manager of the 
municipal railway lines in Glasgow, 
Scotland, recently visited Superintend- 
ent-D. W. Henderson of the Seattle 
Municipal Railway lines and suggested 
that the Seattle municipal lines start 
the graduated fare system, governed 
by zones, similar to the one used in 
Glasgow. Mr. Dalrymple has been 
visiting on the coast, but plans as part 
of his return journey to attend the com- 
ing convention in Atlantic City. 

Wants Ten-Cent Fare—The Dover, 
Somersworth & Rochester Railway, 
Dover, N. H., has petitioned the Public 
Service Commission for a 10-cent fare, 
thus doing away with the permits and 
tickets. In the month of June the com- 
pany filed a petition with the Public 
Service Commission to issue permits 
for $1 each, which entitled the owner 
to ride on any fare zone for 5 cents. 
At that time the company offered strips 
of tickets, seven in number, for 50 
cents, while the cash fare was 10 cents 
for each fare zone for persons without 
the permit or tickets. The company’s 
intention now is to withdraw these per- 
mits at the end of this month and to 
operate entirely on a 10-cent fare basis. 
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Personal Items 


Personnel Changes in Macon 


L. A. Magraw, formerly general 
manager and treasurer of the Macon 
Railway & Light Company, Macon, 
Georgia, was made vice-president of the 
company on Sept. 20, retaining his posi- 
tion as general manager but relinquish- 
ing that of treasurer to W. E. Hauser. 
R. Frank Jones was appointed secre- 
tary and assistant treasurer and J. Clay 
Murphy and W. E. Dunwoody were 
elected to the board of directors of the 
company. 

The changes were made by the board 
of directors at the regular annual meet- 
ing and are in line with the expansion 
program outlined for the Macon util- 
ities companies during the coming year. 

7 ae ee Serene 


K. R. Lewis, formerly engineer of 
equipment with the International Rail- 
way, Buffalo, N. Y., severed his con- 
nection with that company on Sept. 1. 
Mr. Lewis is now general foreman, 
electric repair, of the Interborough 
Rapid Transit Company in New York 
City. 


Fred C. Morton, formerly assistant 
to the manager of the Savannah Elec- 
tric & Power Company, is now general 
superintendent of that company. The 
Savannah company is under the man- 
agement of Stone & Webster, Inc., with 
which organization Mr. Morton has been 
associated since his graduation from 
the University of Maine in 1908. 


Paul S. Duenweg has been appointed 
general superintendent of the Houston 
Electric Company. He has been main- 
tenance of way engineer for this com- 
pany for the past six years. Prior to 
that time he was connected with the 
Galveston Electric Company for sev- 
eral years, and was also on construc- 
tion work for Stone & Webster, Inc., 
Boston, Mass., general managers of 
both companies. 


Obituary 


A. J. Gadoua, acting superintendent 
of transportation, Montreal Tramways, 
died recently at the Notre Dame Hos- 
pital in Montreal. He was born at 
Sherrington, Que., in 1871. Mr. Gadoua 
entered the company’s service in 1891 
as a horse car conductor, and after the 
system was electrified he was appointed 
inspector. Later he was put in charge 
of the St. Denis shops. He served in 
Paris, France, under the late Duncan 
McDonald, general manager Paris 
Tramways, and on returning to Mon- 
treal in 1907 was appointed claim agent, 
Montreal Street Railway, later Mon- 
treal Tramways Company. In October, 
1922, Mr. Gadoua was appointed acting 
superintendent of transportation on A. 
Gaboury’s retirement. No successor 
has yet been appointed to the position 
left vacant by the death of Mr. Gadoua. 
C. M. Shaw, assistant superintendent 
of transportation, is looking after the” 
duties of the department. 


